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PREFACE. 

I N the preparation of this Volume of the Journal of 
Transactiotm, I have to exproHs my acltnowledgmentB 
to the Aiithorfi of the papers for the pains they have taken 
to render the pnblished matter as free from inaccuracies as 
jaissihle. i would also estecun it a favour if Members and 
Associates would not only send communications on subjects 
they think iuterostiii}? and suitable for bringing before the 
Institute, but also suggest titles of such subjects and the 
names of persons they coiusider tpnlified to deal with them. 

Edward Hull, 


AnffUbf 'Imlf 1902 . 


Secretaru and Editor. 




ANNUAL GENERAL ilEETING 

HELD AT THE HOUSE OF THE SOCIETY OP ARTS, 
MONDAY, MAY 86, 1908. 


Tht Pretidmiy 

Sir GEORas Oabbiel Stokes, Bart, LL.D., D.Sc., F.R.S., 
iH THE Chair. 

The Secretaty, Profesaoi- Edward Hdll, M.A., LL.D., F.R.S., read 
the following lleport of the Council : — 

1. In presenting the Tbirtt-Sixth Anxdai. Report, the 
Council has the pleasure of stating that the position of the 
Institute is satiraactory, both as regards membership and 
funds. Notwithstanding the period of financial stress 
through wliich this country has passed during the year 
1901 — ^when increased taxation and reduced income have 
pressed heavily on the classes which are the chief supporters 
of the Institute — we ai’e able to show an inci'ease in botli 
directions. The stated credit balance of £18 dt. Id. for the 
previous year (1900) was obtained by placmg the sum of 
£196 9«. ariedng from the sale of ^00 Consols of the 
Reserve Fund to the “ Receipts.” But if this sum, which in 
realily reduces our resources, had been omitted there would 
have been a deficit of £178 lOr. lOdL For the past yeai’, 
when there has been no sale of Reserve Stock, the defidt 
•only amounts to £10 Hr. 'M. ; so tiiat the Institute is really 
in a better financial position than on the last day of 1900. 
It diould also be mentioned that we commenced Hie present 
year without debt of any kind. 

2. As re^rds Membership, there has been an increase 
in the nuimier of Annual Associates to the extent of 31, 
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as compared with the previous year, while the numbers 
under &e head of life Membere, Annual Menibeis, and 
Life Associates remain nearly the same. There is a slight 
diminution under the head of Hon. Corresponding Members, 
only a few of whom pay the half-^inea which entitles them 
to receive the Annnai Volume of Transactions. The follow-^ 
ing is an approximate statement of the constituency of 
the Institute at tlie end of May, 1902 ; — 


Life Members 

42 in number. 

Annual „ 

195 

91 

Life Associates 

R4 

♦* 

Annual „ . . 

511 

1* 

Hon. Corresponding Members 

177 

*9 

Total 

989 



The Council last year expressed the hope that during the 
coming year an effort would be made to bring the adherents 
up to the number of one thousand ; it will be observed that 
this hope has been nearly realised, and it ought to bo 
fulfilled before the next report is issued. 

3. The following is the new list of the Ofilcei's and 
Council : — 


pniibtnt. 

Sir Omra Qabrid Stokn, But., LLD., D.Sc., F.B.S. 
9iu-^mibtnU. 

The Bight HonouimUe The Lord High Cbanccllur, F.B.8. 

Str T. Fomll Bnzton, But., K.C.M.<}. 

Sir Jowph Fajrrer, But., K.C.8.I., U.D., F.B.8. 

I^huor UoMl a Beale, F.B.C.K, F,ii.S. 

W, R. HadleMon, Eeq., F.BB., fiut PraiiUnl nf Socirlf. 

Alexander HeArNuir. Eiq., O.L., J.P. 

The Ven. Bobiiuoa Thomlan, O.D., F3.Bi»t.S., ArrMiann of MMlacx. 


Proieaaor A. Agaaslx, D.C.L., F.B.S. 
Ftoletaor Etheridge, F.B.8. 
Fnlenor B. KarlUe (Oewra). 
Froiauor Haafera (/tim). 


Jonoms CotrtfpenbtnU. 

The Bight Hon. Lord Kelrln, Put P.B.S. 


I miewor B. Virchow, F.B.8. 
ProfcMior Fritx Uommel, Pli.D. 
Pmfenor A. H. Saree, LL.D. 
Profewor Sir B. 8. Ball, LL.D., F.BA. 


19aiuiar]i ^otiion. 


J. Allen, Kiq. 


I 


Oeneral 0. 8, Uallowet. 


lidiinBrg CRnmrtr. 

Edvard Staidej M. Perovne, Eaq. 

StetHug anb €bit«T «{ tjie |onnw[. 

PtofeMor Edward Hull, H-A., LUD., F.B.8. 
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Ccimcil. 


(/h Order of SUeiim.) 


BIf Honour Jndce WnUr, K.C. 

Bor. Principal Jamea H. Sign, D.D. 

D. Howard, Ek., D.L., F.C.8., F.I.C., /.e. 
tTnutot. 

Bar. Dr. F, W. Tramlett, D.D., D.C.L., Ph.D. 
Bar. Prab. H. Waca, D.D. (Trvttee). 

Bar. Cbancallor J. J. Llaa, I1.B. 

Oan. a. 8. Hallowaa,/.e. (H.S.). 

Bar. F. A. Walkar, D.D., F.US., F.B.a.8. 
Capt. E. W. Creak C.B.. B.N., F.B.8. 
Thomaa Chaplin, Xaq., II.D. 

Bar. Canon B. B. Olrdlaalonr, HA.. 


Thao. O. PInchaa, Faq., Ll-D., H.B.A.B. 
Van. Archdeacon W. M. Sinclair, U.A., D.D. 
Oarard Smith, Ea^, M.B.CJS. 

Commander O. P. Heath, B.N. 

Bar. Canon Trtatnua, H.A., D.D., LL.D., 
F.B.8. 

Bar. (i. F. Wbldhome, M. A., F.G.8., F.B.O.S. 
Waiter Kidd, Sa^ M.D.. F.Z.8. 

Edward Stanlap H. Pcrowne, Eaq. 

Martin Lather Bonaa, Eaq., B.L. 

Bar. J. Aahington Bullen, M.A,, F.O.S. 

Bar. John Tnckwall, M.B.A.S. 


4. Deaths. 

The CouQcil regret to have to record the death of the 
following supporters of the Institute ; — 

C A. Barclny, Esq., Colonel Alten Beamish, B.E., Right Rev. Bishop 
BoDsfidd, D.D., Dr. Allan Campbell, J. Fortescue, Esq., Right Rev. 
Bishop Cell, D.D., !^v. Edwin Harwood, D.D., H. Cadman Jones, Esq. 
(Memter of Council), Rev. L. W. Kip, D.IX, Captain H. P. Lowe, 
Rev. J. A. Peters, D.t)., R C. Shettle, Era., M.D., Sir Sidney Shippard, 
K.C.M.Q., the Right Hon. Sir Richard Temple, Bart, O.C.8.L, H. 
Tliornton Tanner, Esq., Rev. J, H. Wythe, M.D., D.D., the Right Rev. 
bishop Whipple, D D. 

It will be difficult to replace men of such eminence in 
Church and State as some of the above. It will be re- 
collected that Sir Richard Temple delivered the addi’ess 
at the annual meeting of the Institute, the subject being, 
“The Unity of Truth,” in which he endeavoured to 
vindicate the accuracy of various passages in Holy Scripture 
which are often the subject of doubt or controversy, ending 
with the words, “ I recollect when I was standing by the 
open grave of Darwriu in Westminster Abbey, and the 
solemn anthem was being sung, * Blessed is he who getteth 
knowledge.’ That is the sum total of my address to yon this 
afternoon. Let us get that knowledge as Darwin got it ; 
and the more we study, the more we enquire, the more we 
know, the better shall we understand the words of Scnptnre 
as the one thing on which we are to base all our happiness 
on earth, and all our hopes in the life beyond the grave.” 

4. Finaiae, 

The income of the Tnstituto for the past year was 
£1,001 1(>«. 4d., and the expenditure £1,012 Is. 7d., leaving 
an adverse balance of £10 lls. 3d, 
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5. The Gunning Fund. 

The mode of diepotang of the interest of the “ Gunning 
Fund," was finally detennined upon at a Meeting of tho 
Council, by a resolution datea December 9, 1901, in 
accordance with the wishes expressed by the generous 
donor. The amount of interest accruing, which up to the 
end of last year went towards the augmentation of the 
funds of the lnstit\xte, is now being reserved for the 
triennial prize.* 

Special. — The Council desires to urge the great import- 
ance of all subscriptions being remitted during the first half 
of the year (Bye-law III, S and 4). Adherence to this rubs 
will facilitate the work of the Institute, and help towards 
removing any cause of anxiety to the Council. F orins for 

E iiying the subscriptions through a banker arc used by a 
rge number of Membera and Associates, and may be had 
at the office. 


6. MEETINGS. 

The meetings of the Institute have been generally well 
attended, and the subjects dealt ^vith have been of a vaiied 
character, as will be seen by the following classification : — 

1. Hibtoby. 

1. “Iceland: its H'stoi-y and Inhabitants.” By Herr Jon Stefansaon. 
8. “Procopius’s Af iCaii Monument of .Toghua’H Conquest of Ciiua.aii.” 
Narrative of a Vimt to the Site. By Mabtin L. ItursE, Esq. 

2. Zoology. 

1. “Locusts and Grasslioppers, with special reference to Biblical 
Species.” By the Kev. F. A. Walkeb, U.D. 

3. Geology. 

1. “The Preparation of the Earth for Man's A1>ode.” By Professor 

J. Logax Lobley, F.G.S. 

2. “Artesian Water in tlie State of Queensland, Australia.” By 

R Logax Jac^ LLl)., F.G.S. 

3. “The Physical History of the Norwegian Fjords." By Professor 

Edwabd Hull, LLD., F.K.S. 

4 “The Physical History of the New Zealand Fjords.” By J. 
Malcolm Maclaben, Esq., F.G.S. 


* The information regarding the fund founded by His Excellency the 
late Robert Halliday Gunning, will be found in VoL X.XXIII, p. (I. 
Hie triennial prise will be competed for after the close of the year 1901. 
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4. Biblicau 

1, “On Some Diseases mentioned in the Biide.’’ By Dr. TrroMAs 
Chaflik. 

5. BlOIXMtCAU 

1. “ Adaptation and Selection in Nature and Their Bearing on the 

Evidence of Design.” By Or. Walter Kidd, P.Z.S. 

2. “ Water Essentiil to all Life.” By Prfifessor Lionel Beale, F.R.S. 

6. Science and Belioion. 

1, “ Modifications in the Idea trf God produced by Modem Thought 
and Scientific Discovery.” Bv Rev. Chancellor Lias, M. A. 

The “Annual Address,” by ilajor-Gen. Sir C. W. Wilson, 
R.E., K.O.M.G., F.tt.8., on “The Water Supply of .Tenisalem.” 

7. The Journal of Tvanmctiom. 

The thirty-third volume of the Journal of Tranmctions, 
containing as it did a aeries of papers of more than ordinary 
iiuinber and interest, appears to have given much gratifica- 
tion to the Members and Associates. Asmu-ances of such 
appreciation have been frequently received, of which the 
following irom two esteemed supporters may be consideretl 
as examples. The first is from Herr F. W. Liinnbeck, 
Stockholm, dated May 7. 1902. ^Vhen sending an order 
for Vols. 24 to HO inclusive, in all seven Volumes of the 
Trantactionx, he adds ; — 

“ The papers contained in this vMuable publication I ofteu find very 
helpful in luy work of fighting the eritii-.H and sceptics by supplying 
fresli and reliable evidence on points under debate. Even now I am 
engaged in public controversy with two Swedish scholars about the 
gi-eat Ice Age, One of tliem had maintained on a public occasion, when 
lecturing upon the subject of the earlier traces of roan in Euroiie, that 
man liad existed ages before the Glacial E]M>ch, ‘ certaiuly huiidiiMs of 
thousands, probamy millions of years a«> — and in Sweden at least 
12,fXX) years ago.’ Replying to this wad talk I imve also cited your own 
views as to (he post-Giaciaf appearance of man in Europe, and 3Ir. B’arreu 
IJpham’s remains on the length of tlie post-Glacial time.”*' 

The second i’h from Sgr, Chev. W. Jervis. F.G.S.. Liisema 
San Giovanni, 20 April, 1902, late Director of the Uoyal 
Museum at Turin, in which ho says : — 

“It is only this month, during the continual rainy days in the Alps, 
where 1 am come for a short time, tliat I hare had a moment’s time to 
read Vol. X.VXIIl of the Tran»tctioit* of the Victoria Institute. I am 
deeply impressed by the very high class of the juniers read there, from 
many of which I have learned a great deal, and with the statements 
expressed, in the greater part of winch I fully concur, or consider to be 


* “Time Divisions of the Ice Age," by WaiTen I'pham, M.A., Trans. 
Viet, hut., Vol. XXXIII, p. 409, 
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most plausible, so far as my knowledge, which is so limited, can judge 
of ... . Tlmg I feel what a privilege it is for me to belong to an 
Institute in which science and belief in Divine inspiration are not 
considered to be divorced, much leas antagonistic and contradictory. 

" What a field lies before the members, in the more accurate study of 
ethnology, physical geography, geology, as elucidating the former coast 
lines and orocraphical conditions; uie Tertiary constitution and con- 
formation of me bed of the then existing seas (which study I ventured to 
propose to style Thallastojfraphy ) ; ancient history of the moat ancient races, 
as It were but now unearthed, after lying buned for a score or two of 
centuries ! The choice of the subjects, taken in general, appears to me 
to be extremely wise, and moreover to be such os to interest me in most 
cases ; since the very varied studies converge to one grand centre. Few 
Transactions of general academics give sudi little trouble to the single 
student in picking and choosing suck memoiis ss may 1>e useful to him 
indiindually, Tliey arc all rich materials for thought.” 


8. Conelu»ion. 

In conclusion the Council desires to express its thankful- 
ness for the snccess thus far of the Institute. The 
importance of the work it endeavours to carry on lias been 
recognized by the loyal support from its Members in all 
lands. There are few civihzed countries in which our 
Transactions are not to bo found, not only in Europe, but in 
India, Australia, Africa, N. America and Canada, while at 
home it has the support of men eminent in every walk 
of life, and the Council would welcome fresh Members, and 
offers of subjects 'or reading and discussion. 


Signed on bebalf of the Couneil, 

(i. G. STOKES, 

President. 
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Rev. Canon Girdlestone, M.A. — Mr. President, ladies and jjentle- 
nien ; I am permitted to move the followiiifr resolaiion : “ That the 
Report of the Conncil now I'oad be received and adopted and oir* 
cnlated amongst the Members and Associates, and that Edward 
Stanley M. Perowne, Esq., be appointed Honorary Treasurer.” 

I am sure that those of us who hare looked over the Report, and 
liave heard it read, must be satisfied that the Victoria Institute is 
doing its work faithfully. We have now got to the great age of 
36 years ! When I was a boy, T thought 36 years was a tre- 
mendous age; but I coafes.s that I now look on 3G as j-outli- 
ful, and I hope the day will oome when this Society of 36 years 
will have fulfilled a long series of years and a happy useful e.vist- 
encc, as it has done hitherto. 

On looking back over the Society’s meetings, 1 dare say you aie 
struck with the great variety of the subjects. That is because 
Nature is so various and thought is so various, and one of the 
delightful things in connection with this Institute is, that we not 
only listen to Papers, but we discuss them fairly as far as time 
permits. Of course, the subject!- ai-e so big and many-sided, that 
it would be impossible to get to the bottom of any one of them ; 
but when you read the pinntcd discussions, 1 think yon will see 
that the subjects are dealt with fairly, if not fnlh . 

Nature is a very big book, and we have only turned over a few 
pages at present. 1 Vas thinking the other day of the frontiei- 
line lying between the known and the nnknown. The more wc push 
that frontier line back, the moiv we realise the known, and yot as 
we do so, we cannot help realising that the unknown extends 
farther before us than ever. We cannot fathom it, whether we look 
up into the sky, or down to the depths of the earth, oi* contem- 
plate the minutise of Nature by the micioscope. Wo Knd tiu- 
wondrous steps of God all through Nature, and we feel, indeed, 
that the Book of Natui'e is the Book of God, and the iiioi'e w c 
study it the nu>rc, I think, we feel that we need not be perplexetl 
if we cannot get behind it, and cannot understand how Nature 
came to be. The first chapter of the Bible seems to give us a 
hint how Nature came to be ; but it is hard to get behind the laws 
of fixity and variation, and speculation sometimes runs lather 
lampant in the endeavour to read God in Nature. It may be that 
speculation will some day help us further than it has, and 1 think 
wc cannot get on without speculation. There has always been 
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(speculation, and it ha« always pi-oved to be nsefal in tlic long run. 
Bat still, behind Nature is God, and it is better, T think, to realise 
Nature as the rcrealor of God titan to spend too much time iu 
Hitecnlating ns to the mode in which Nature came into being. 

I have great pleasuie in moving the resolntion I have read. 

Major-Geneial Hai.lowe.s. — I beg to second the resolution that 
has been moved by Canon Girdlestone. 

[The resolution was then put to the Meeting by the President 
and carried unanimously.] 

Dr. Wamee Kidd, M.D. — 1 beg to propose the following reso- 
lution : “ That the thanks of the Meml)ers and Associates be 
(nesented to the Council, Hon. Officers, and Anditora for their 
efficient conduct of the bnsine.ss of the Victoria Institute during 
the year.” 

Major-General Sir Ciiv-^. VVilso.v. — 1 beg to second that. 

[The resolntiun was then put and carried unanimously.] 

Mr. David Howard, D.L. — On behalf of the Council and Officers 
Victoria Institute, I beg to thank yon for the vote yon have 
*5HSt passed. 

I can assure you it i.s not a light matter to take part in the 
work of the Victoria Institute. There is so much that is new, so 
much that is intere.sting, and so much that ought to be thought 
iilMiut that it is often a little difficult to know exactly what line to 
take for considenttion. It is impoB.sible to do all we might d(j, or 
we would willingly do it under the terms of our constitution, and 
yet what we do is done with all our hearts. What we do is to 
endeavour to spread a wise and sober habit of thought in all the 
many questions that come up before us, and, after all, it is the 
habit of thought that is (lerhaps the most im]>oi’tant point. It is 
very possible to arrive wrongly at a Hglit conclusion. It is very 
possibh' to hold what is pei-feetly true on a perfectly unsound 
basis. 

1 have kiK>wn people who ou points of elcmientary science had 
that delightful ossnnince which comes early in life, and which we 
unfortunately lose iu later life, when wc know a little more ; and 
when 1 have asked them the grouiuls of their certainty, they 
have given answers tliat were right, but their bases were wrong. 
What we want is sonndiie8.s of method, and the mure one studies, 
the more the measure of soundness of inetliod seems to me to be 
the proportion that rules the two great factors in progress — viz., 
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patience and humility. The dangrer, in reffard to all progress, is 
of being in too great a huny, and therefore patience is a tiling 
we should cultivate. “ Genius is of long patience," ns a Fi’oncli 
philosopher said, and it is pei-feetly time, when wo come to consider 
the infinite perplexities and difficulties of many of the questions that 
we endeavoui- to solve and the marvellous abyss of ignorance in 
which we are; because, after all, when we have gained the 
faintest conception of what the force cf gravitation is (T mean the 
real basis of it), and are familiar with its most elementary points, 
we know nothing. I think, therefore, we may learn patience in 
giving time to find ont what little we know', and humility when 
we are face to face with the infinite mysteries of Natnre, inssniuch 
as we have learnt the infinite littleness of man. 

I cannot help feeling, in reference to the recent awful calamities 
iu the West Indies, that groat as our attainments and our know- 
ledge may beef Nature it.s forces are infinitely greater. [Applause.] 



THE WATER SUPPLY OF JERUSALEM* 

By Major-Gfcii. Sir C. W. WiLSfjX, K.E., K.C.M.(J.. F.R.S. 

A bout forty ycam there was a scarcity of w’atcr at 

.Tenisjilciii in coneequence of a dc'ficiency in the 
rainfall of Southern I’alestine. The suffeiangs of the poorer 
classes, cspi'cially amongst the Jews, aroused the sympathy 
of many eharitahly disposed peiaons in this eouutrj', and 
there was a gcneml feeling that some steps should he taktm 
to inqjrove tJie water supply and tainitarj' condition of tlie 
city. Proposals for their irnpi'ovement were put forward by 
Dr. Wliitty and Sir Jfihn McXeill ; but it was soon realized 
that no scheme could Imj eanied o«it until an accurate survey 
of the city and its environs had been made. Tliis was 
earned out in lXtt4-r>5.hy the Ordnance Survey Department, 
at tlie cost of Lady, theti Miss. Burdett-Coutts. and. on its 
completion, th<- sami- generous lady offered to provide the 
requisite funds tor the improvement of the water Kupi>ly. 
The offer was reje<'ted for various reasons, amongst which 
may he mentioned tlie ilesire of the Governor to obtain 
isissession of the money and earn' out the work himself. 
In tile end, the (rovemor's suggestion that he might he 
permitted t<i raise money locally and repair one of the 
ancient aquedin;ts Avas approved. Money was raised, and 
the Governor Avns soon able to report that, as in the days of 
Solomon, JerUMilem was supplied Avith spring w'ater. The 
AAniter ran for ahout tAvo nionths ; then some cAul-disposed 
j»ci-son broke the conduit ; and, as it Avas nobody’s business to 
repair it, matters rcA'erted to their preA-ious eomhtion. 

In after years the i-ity spread nortliAvard and Avestward 
beyond its Avails, and the Avater supph' question occasionally 
receiA'cd slight attention. TAAi'ce or tliriee the old aqueduet 
was repaired Avith the usual result; hut it aa'hs not until 
1S88 that a serious effort Avas again made to inmrove tho 
Avater siqi]*!}'. This effort Avas due t<i Sir Edmund Lechnierc, 

* Being tlie A(Uli’es>< dvliAertsI al the .\nnunl Meeting of the Victoria 
JiiHtitnte, i6th May, 
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whose name is so well known in connection with the 
Ophthalmic Hospital of the Knights of St. John, at 
Jerusalem. Sir E<lmund, whilst on a visit to the Holy City, 
had his attention drawn to the gi-uat scarcity of water, and, 
when at Constantinople, he submitted a memorandum to the 
Grand Vizier on the subject, H<‘ at the same time asked 
the Imperial Ottoman Govemnient to grant him a concession 
for bringing water into the city, and explained tlmt he was 
actuated by philanthropic motives and not by any desire for 
gain. The Grand Vizier and the Minister of tlie Interior 
promised a firman for tljc execution of the work ; and 
H.M. the Sultan, at an audience wliich he granted to 
Sir Edmund, expressed his great interest in thi‘ undei-taking, 
and said as mucli as he could 'without committing himself to 
a definite promise. On his ndurn to England, Sir Edmund 
formed a committee for taking over and working the 
concession: financial support was 2>romised, and a definite 
project framed which would liave stjpplied water free to the 
poor by standposts in vai-ious jmrts of the city, and have 
Mven everjr resident a reasonable daily supply. Sir 
Edmund paid more than one visit to Constantinople and 
Jerusalem hi connection with the enteiprise, but failed to 
obtain a firman. After his death, an application for the 
concession was made by his son, Mr. Anthony Lcchnicrc, and 
Lady Lechmere, who had also been kindly received by the 
Sultan, made a srsonal appeal to Il.l.il. through the 
British Embassy, 'i'hc replies were courteous but non- 
committal. In. 1898, after I’oiitiimons effort ti* obtain a 
concession without making any solid progi-css, the Committee 
was dissolved. The chief ri-ason for the failure was the old 
one— the desire of the local authorities to obtain jiossession 
of the money and spend it themselves. 

Shortly afterwards the Mnnicipiditv of Jerusalem was 
aitthorized to form a company, on whicli no foreigner was to 
be a director, to supply the city with water. An appeal for 
financial assistance was made to some of the members of 
Sir Edmund Leebmere’s Committee; but no satisfactory 
guarantee could be obtained that the money would be 
pi’ofitably expended, or that the jioor of all creeds would 
receive a gratuitous supply. Before this correspondence 
was closed, a serious defieieuey in the rainfall during the 
season 1900-01 was followed by u Avater-fainine, and great 
suffering amongst the poor. 'I'lie nmnicipal authorities were 
obliged to take immediate steps to olitam water, and made 
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arrangemeiitH with tlie railway oonipany to bring up a 
supply from Bittir aud “ Philip’H Fountain,” aud with camel 
and doiikcy-uwncrH to cairy in water from other Hpriiigs. 
The railway comniiny brought the water in tanks to the 
station on the Plain of Rephaiin, aud then ran it down 
through pipt-'B fw low-lying pool, Birket os-Sultan, in tin* 
Valley of Hinnom. ‘ Tbcuct* it was carried up to the city by 
the water-carriers. About 1,122,000 gallons were delivered 
at a cost of about £42.5. 

At the same time the municipality aminged with a local 
engineer to bring water to the city, from Solomon’s Pools, 
in iron pipes. The aiTangoment ended in a fiasco which has 
cost more than £6,000 without pennancntly improring the 
supply. The ancient low level aqueduct, ascribed to 
Smomon, which delivered a strong head of fresh cold 
water, from the pools, in the Haram esh-Sherif, or Temple 
Area, might have been well r^tored and utilized, as it ha<l 
been on previous occasions, at a cost of about £600. But, 
instead of adopting this obvious plan, as a temporary 
measure, a contract was made with a German firm for tin* 
supply of about 12,700 yards of 4-inch iron pipes at a cost 
mure than £3(K) higher than the (*stimate of a Birmingham 
firm. And when the pipes arrived th«*y w'ere laid on the 
surface of the gi'ound, up lull and down dale, from 
Bethlehem to .Jerusalem. The result has been loss of level 
aud pressure. Feeble streams of water are delivered in the 
Hardm esh-Sherif where it is only available for Moslems, 
aud at the Birket es-Sultan whence it has to be carried up 
a steep hill to the <'ity. To obtain even this small result, 
the floor of a remarkable rock-hewn tunnel of the ancient 
aqueduct was lowered and a long narrow' reservoir formed 
in which water is allowed to accumulate during the night 
so as to keep up a steady stream on the following day. 'The 
water running by day tlmuigh ii*ou pipes exposed to the 
<lirect rays of the sun arrives in such a heated state as 
to be unfit for drinking. No attempt has bt'eu made to 
supply w’ater to any quarter of the citj*, and the sum 
expended may be reganted as practicjilly thrown away. 

It is well known that the water supply of ancient 
.Jerusalem was ample, aud that, at the time of the Turkish 
occupation of the city, there were still public fountains in 
the lower parts of the city. The details of the old system 
of supply are not fully known, but the existing i-einains 
of pools, conduits, etc., are sufficient to show that, in 
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engineering skill and extent, the works connected wth it 
were comparable to those of ancient Komc. An examination 
of the conditions which governed, and still govern, the 
water supply, and of tho various works constructed during 
the most flouiishing periods in the history of tlio city, must 
necessarily precede any attempt to pre2)are a Hcheiiic which 
■will satisfy modern lequirenients. 

JeiTisalom stands at the end of a well-defined spur, ryliich 
lies between tho Valley of Hinnom and that of the Kidron 
and sti’etches southward, for about miles, from the ridge 
that parts the watere of the Dead Sea from those of 
the Mediteiranean. The Kidron, after mmniig eastward fill- 
ip miles, changes its direction to the south, and siqiarates tin- 
Mount of Olives from the lower ground on 'which the city 
stands. The Valley of Hinnom, after foIloAving a sontiicrh' 
course for miles, tunis eastward, and meets the Vallcjr of 
the Kidron below the south-east corner of the < ity. 'fhe 
enclosed space may be described as a small limestone 
plateau, about 1,<I00 acres in extent, Avhieh falls gi-adually 
to the south-east, and terminates in nbnipt slopes. The 
two valleys, at first little more than sliallow depi-cssions in 
the gi-ound, become, as they ai)proach the city Innits, rocky 
ravines, and their point of junction is 072 feet below the 
ground in which they i-ise. 

The surface of the plateau is broken by two minor ravines 
Avhich rise in i1 to tn< north of tho city ■wallh. One, tlie 
Tyropoeon, runs southAvard through the city to join tin- 
Kidron at Hiloai.i, and dmdes the loAvi-r portion of the 
plateau into tAVn spure of unequal size. The western is 
high and broad-iiaoked, but its continuity is broken by a 
short ravine, tl, “Palace Ravine,” Avhich falls abruydly 
eastward from I'lC vicinity of the Jaffa (late, .and joins the 
Tyropoeon iibonl 700 yards above Silonm. The eastern and 
lower spur, np.m which the Temple fimneiiy stood, is for 
the most part - unrroAv ridge of rock. The second, f)f the 
small ravines. • Anne’s Ravine,” rises in the eastern half 
of the plateau md, running beneath the north-cast corner 
of the Haraiii • -li-Sherif, falls into tho Kidron a short 
distance to 'h- unrth of the Golden Gate. I'hoso jmrtions 
of the raviiM ' n li ch lie within tho city AA’alls, are noAv filled 
with (/edri- fo.i.i f'O to 125 feet deep, and the rocky nature 
of their r1(i|,i ^ - mcealed. 

The smfi. < die plateau is composed of thin bods of a 
hard redduh n -I grey stone (Upper Hipimrito limestone. 
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locally knowu an vaaite) wliich have a soiitli-eiixterlv «lip. 
'rheao Htrata overlie a thick bod of soft, *ja8ily -workcci etraie 
( Lower Hipp uritc liineHtone, l<»eally kiutwii au iDt-leke), 
Itcueuth whicn arc bedn of pink and whib; indurated chalk. 
'riuH formation greatly facilitated the conatriictiou of under- 
ground cisteniH, coiiduitK. and draiiiH, aince the soft meUke 
could he (juanied aivay, and the harder mixxe left as a 
natural roof to protect tin* water from evaporation and 
pollution. 

The only true spring, at the present day, is the “Fountain 
of the Virgin” in the Kidron Valley, at the base of the 
e-astern spur. 'I’ho jx'ople principally depend upon wells, 
uj)on the rainfall collected in cisterns and tanks, u[>ou flood 
water iinpcninded in reKcrvidm and allowed to flow dowm 
to the city by gi-avitation. and upon water brought from a 
distance by aijneducts. The position of .rerusalein is wni- 
veiiient for the construction of works connected with these 
artilicial sources of Avater sujijdy. 

liainfidl. — 'I’hiH varies greatly, 'fhe average for the rainy 
seasons of the forty years l86b-lPtM> is 2.r7 inches, the 
ininiinum 12*0 inches, and the inuxiinuin inches. 

There is no reason to sujipose that the laws Avhich 
governed the growth of Jei*usatem ilift’ereil from thi>se that 
jirevailed at oth(*r places. The first settlement would 
naturally be on the eastern spur in close proximity to the 
s[tring; and many of the liest authorities believe that the 
town iia<l not spread bevond the limits of that spur befV>re 
its cajdure by ihivid, I’ossibly tin; pri>-Isnielite occupants 
constructed conduits to carry off the surplus Avater of the 
spring t«) iirigate gardens in the Kidron Valley, and made 
the roek-hoAA'ii shuli, Avhieh AA'a.s discoA'iTod Iiy Sir Charles 
WaiTcn, ti> reach the AA'ator in times of Avar mid siege. 

The improA'ement of tlie Avater sn])j)ly must IniA'o kept 
pace Avith the gi-owth of the city and the iiuTcasod requiri*- 
munts of the people. Fur instance, the rapid extension of 
the city during tin- prospiaons reigns uf Davnl and Solomon, 
and the institutiou of the Temph' serA-iees, must have 
necessitated the eonstructioii of AAaterworks on a largo 
seule. So also the ivAnA'al of the s»‘rvices by Ilezekiah and 
his preparatitius to resist the Assyrian anny Avero ac- 
eoinpauied hy additions to the works connected Avith the 
supply of water. After the fall of the Mtuiarchy, the only 
pro-Cliristian building periods of importance Avere those 
connected Avith the names of Neheiniah and lierud the 
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Great. In Chiistiaii times wove the Iniililing of 

.(Elia Capitolina by Hadrian tuid of “ NeAV .Joimsjilem ’’ by 
Constautme, and the readaptatioii or recoiistniotion of the 
city by Arabs, Crusadera, and Turks. Upon each of these 
occasions the supply of wattT must have bi'cn a matter for 
serious consideration ; pools, conduits, ami cisterns would be 
restored and possibly new works consti’ucted. Our present 
knowledge of the works conn<K*ted with the- ancient water 
supply is veiy far from being completes and the identifica- 
tions proposed in the following notes can only be I'cgarded 
as provisional. 

Springs . — The “Foimtain of the Virgin’’ (the Gihon, and 
possibly also the Eiirogel of tlie Bible) is the source of ii 
small perennial sti'eam which is increased in volume at 
uncertain intervals by a sudden rush of water from the 
spring. During a wet winter the stream floods two or three 
times a day ; in summer only once in two or three days. 
The spring is dependent upon the annual rainfall, and the 
water is to a certain extent polluted by its passage through 
the accumulated refuse of eenturii's. The water was 
ori^nally sweet, and digestive properties were attributed 
to it by the Kabbis. It is now bmcKish and impure, but is 
still used, without apparent ill ellect, for drinking purposes 
by the poor of .Terusalom and the villagers of Siloain. ’I'he 
spring cannot thus be utilized in any scheme for a supply of 
pure ivater.* 

In early days the water from the spring ran down tin- 
valley of the Kidron, and perhaps irrigated gardens ; then, 
possibly during the reign of Solomon, it was impounded 
in a pool in the same valley, which is culled •’ Solrtmon’s 
Pool” by Josephus (B.J., v. 4. § 2), and has not yet 
been recovered. Then, apparently for the convenience* of 
dwellers in the lower parts of the city, and to give increased 
facilities for the iirigation of the king’s gardens, a conduit, 
partly rock-heivn, was constructed to cany the water to a 
pool in the Tyropoeon valley in the position now occupiecl 
by the pool of Siloam (see Q.S. of P.E.F., 1886, p. 197 ; 1891, 
p. 13; 1902, p. 29). This ctmduit is perhaps referred to in 
the words of Isaiah (viii, 6), “The watci-s of Shiloah that g<i 
softly”; and as “the brook that ran through the midst (jf 


* The Editor eonie years ago endeavoured to explain the cause of the 
intermittent action of thie spring on the syplioii principle. Ue is unable 
to recall the name of the publication in which the paper appeared 
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tho laiul.” LiiKtly. prolmbly linviaf; tlio n-iu;n of Ilozokiah, 
tho wading rook-liown tunnol, mIuoIi still couaects th« 
spring Avitli tha j)oo! of Silouin, was niad>-. Jind tho wator 
was colloclod ill tin' two pools of Siloani (/av Hastings’ JHcL 
of the Bihle, firt. “ Siloain”). 

It is poHsililu that oth<‘r sjirings may havo existed in tho 
Tyvopuion and St. An'iie's ravines, hut they aro not montioned 
in the liihle or .losejihns, ainl euuiiot have hueii of any 
importanee. 

The only Will of ini])ortane»-, Itir Eyiih. or “ Job’s well,” 
■whif-li lias claims to be considered Knregel. is situated below 
the junction of the Kidron and liinnom valleys. It is 1:^5 
bet deep and is rarely dry. Aft.r four orlivt* days’ coji- 
tinnons rain it bi-conies filled with tlood-water atid a stream 
runs for a short distance down tin vaHey. ’fhere are also 
in several jtarts of the city r<-tort-shnped e.Kcavations at the 
bottom of deep shafts for the e*illeerion of such water as 
filters through tie- la-ds of limestone. The well that 
supjdies tlie liatlis, Hamnuun e'h->lieia, is merely a shaft 
in tlu' rubbish \\hi<'h gives aeei ss to a small iiasin in which 
water running down the TvrojMem valley eolh-cts. It is 
not eertain Aviiellier the widi kiuAvu “well of spirits" iu the 
Har.'mi esh-Sherif is a well or not. 

f,Vst('/ve< for the eolleetion aiid .storage 1 1‘ water, coated 
with hard tlnrable < emeiit, are foniid in all i|.iarters of the 
city iiiid its environs. Th-- ohh-st are those with natural 
rock roofs which lia\n- been exeav.ited iu tin* ineleke bed. 
They are of all sir.e.s, fntm the .s|i,-t!l netaiigular tank with 
its singh* draw-hole to the great storage reservoirs iu the 
Temple area whieh have their rix.fs sujiported by pillars of 
rock. Tile finest of tliese. eall'-d “Tile (treat Sea/’ holds 
A.btKhIKk) gallons, ami is buppo.st'd to be the cistern whieli 
Simon covered with j»lates of )>rass (.'sir. 1. .‘1;. Xe.xt in 
date are the roek-lnovn tanks Avith vaulted roofs of nnwouiy*; 
u few of llx'se may <late iVoiii the second century B.C. 
Cisterns partly rock-hewn and partly (d' iiiasenry. and tliose 
built in tile tl'brts of the old city are of later ilate. 

Cisterns an- mentioned by .breiniah (ii. Id), and, un<ler 
the luouarehy, every house nppe.us to Iiavt' boon supplied 
with one {'2 Kings xviii, 31 ; </. iVov. v. la: Isaiah xxxvi, 
l(i). for the eoileetion t>f rain water, wlnVli was conveyed 
from tlu* roof and courtyard by pijies and surface gutters. 
The Avator was drawn from the cistern by means of a Avheel 
{Eeeles. xii, G). W ater collected, as deseribed above, naturally 

c 
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carries into the cistern much solid matter, wliich falls to the 
hottom and necessitates aiuitial cleansing. It was into an 
nncleansed cistern in the court of tlio guard that Jeivmiah 
was lowered (xxxviii, (!). Mucli of the sickiu'SK amongst 
the poorer classes in sxunnicr and autumn is due to the 
neglected state of the cisterns and want ot care in sAveeping 
roofs and pavements before collecting the rainfall, 

/>oo^s. — The valleys which enclose and intersect the 
Jerusalem plateau offer peculiar faediities for the impounding 
of flood water in pools, or reservoii's, and in each of them 
there are either the remains of such ])ools or evideneo of 
their previous existence. The pools are all of great size, 
and partly rock-hewn ; and the dams at their low er ends, 
where not of rock, are eonstineted of solid masonry of great 
thickness. 

Near the head of tlu- Kidron Valli'y are the remains of n 
large pool well situated for the colleeiion of flood water; 
but the coudxiit thmugh which the water ran down to the 
city has not yet iieen found. At the lower end of the valley 
w'as “ Solomon’s pool.’’ mentioned above. Avhich is perhaps 
that referred to by Nehcmiah (hi, l(i) as “the pool that 
■was made.’" 

In St. Aimo's Valley there are the twin j)Ools near the 
Church of 8t. Anne which are believed by soim* authorities 
to be the Pool of Hethesda, and, lower dowm the valley, the 
Birket Israil, also it’, atified Avith Bcthestla, which in recent 
years has been filled up Avith rubbish and refn.se. The dam 
of the Birket Israil apparently foiined piirt of the ni'contt 
wall, and so of the defences of the city. 

There is documentary cA'idcnce. brought to notice bv 
M. Clennom-Gaimenn, of the existence of a pool near the 
head of the Tyropceon Valley. In a charter dated 1177 it is 
termed the “ lake ” of LegoiTOs, and, in Kt)me ohl Arab title 
.leeds, tlie ground in the vicinity is called llaret cl-Birkeh, 
the *' Quarter of the Pool.” There is uoav no trace of the 
pool, but it Avas apparently liigh enough to supply the 
ancient rock-hewn conduit on the eastern si)ur (w beloAA-), 
and it may be the “ Upper Pool ” refon-ed to in Isaiah Aui^ 
3 ; xxxvd, 2. At the loAver end of the valley are the Upper 
and LoAver Pools of Siloam, Avhich were supplied, Avith Avater 
from the Fountain of the Virgin by means of the rock-hewa 
tunnel supposed to have been oonstnioted by llezekiah. 
The upper pool, of which the true dimensions Avere 
determined by the excavations of Pr. Bliss for the Palestine 
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Exploration Fund, In probaMy tlif* Pool of Siloain c,{ tlie 
Bible. It Ih now a Hinall o]M:n tank built in the nibbiab that 
fills the old pool. TIu' lower pool, which has not been 
completcdy explored, is apnawntly the reservoir betwor-n the 
two walls mentioned in Isaiah xxii, 11. As in the case (,f 
the Ilirket Israil, its dam tornicd part of tlio defences of the 
city. It is now used as an opeii cess-pit for the recej)tiori 
of the drainajje of tlu> city. There is some reason to believ'e 
tliat, hiffhor up the valh-y, between thoy/Vst and ffrouil irtJlf, 
there was a fourth ]>ool. 

In the short “ Palace Ravine"' is Ilezekiah’s I’ofil, 
apparently the “ Poel Amyf^dalon*’ of Josephus (H.J. v. 11, 

§ 4h which receives its water by <;ravitation from the Birket 
Alanulhi near the head of the Valley of iliiinom. The 
hitter reservoir a])]><ar« to be the “Serpimt’s Pool” of 
Josephus ( It../., V, § i). and is supposed by some authorities 
to be the “rimer Pool” inentione<l by I’^aiah. Much lower 
down the Valley of lliitnom is the Birket es-Snltan. erm- 
strueted or restored liy (rernian kni>j:hts in 1170, and ri’paireil 
by Sultan Suleiman in th<‘ sixteenth century. 

There were thus ample means for storiiif; M-ater in and 
near .lerusalein, but. as the town ffrew, the supply from the 
rainfall was insulli<'ient anti water had to be brou}rht from, 
distant sprin,irs by conduits or aiiueilucts. 

Conduit '^. — The twti principal comluits have betm dis- 
tin^uisheil a.s tin. hi;'h- ami low-level aipieiluets. The 
Itnc-Irvi’l ii'iuiilwt conveyed water from three po. ls in Wady 
Urtas. about .seven miles soiith-w'tst of .lernsalem. to the 
Temple enclosure on the ea.stern spur — Mount Monah. 
The re.servoir.s are ni>w known as **Si>lomon’s Pools,” and 
tradition, not without ri*asoii. ascribes the construction td 
one or nior“ of them, and of the eomluit which carried 
their waters t<i Jerustilem. to Suloiuoii. The pools act as 
storage reservoirs for the watei’s of *Aiu es-SAlih — a fine 
spring better known as “the Sealed Fountain," and of flood 
waiter after winter rains. The conduit starts from the 
L<»wer I’ool, and almost at once receives a strcatii from. 
‘Ain ‘Atau which ri.s<'K in a knri:, or tunnel, in the vicinity. 
The aqiu'duet has a length of aUnit thirteen inih\s, and' 
passes through the hill on which Bethlehem stands by a* 
tuimol. A seeiiiul tunnel nearer Jerusalem has been turnedl 
into a tank in eomieetiou with the new waterworks (»ee p. I.-'). 
The conduit crossed the Valley of Hinnom above the Birket 
es-SiiltAu, wliich it probably filled, and, after winding round. 
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the western spur of the platcnn, passed ovt'r tlio eaiisowa^ 
and Wilson’s Arch to the Tenijde eiiclosnre. It is this 
conduit, which only supphed tin- lower (itiarteiv of 1 1 a* city’ 
and the eastern spur, that has from time to time been repaired. 
At a later date the supply c*f' the low-lfV(>I acpieduet ^yti» 
increased by the eoiistriiction of a reservoir in the ^^Ady 
‘Airflb, near the road to Tlebrou. for tli<‘ colleetion of s])vinp 
and flood-water. Tliis pool was eoimectod with the. ^^ ady 
TTitas sy’stem by a eoiidnit 2K miles which is possibly 
that attributed by Josephus (Ant., xviii. J. § 2 ; /L/., ii. i*. 
§ 4) to Pilate. It is, however, doubtful whellier Pilate did 
more than restore an existiu};: eoiiduit. 

The starting point of the high-level nipiodnet is Itlr 
eil-Darljf at the head of a ivmarkabh- imiz. or tunnel, about 
four miles long, in Wady Biar. This tunnel, reaelu'd from 
the surface by numer<uis shaits, tavped several small sjirings, 
and, in wintei', colketed mneb tlood-watia-. AftiO' leaving 
the tunnel the conduit eamed tlie water to a ixml in which 
the solid matter settled, and tlien. jiassiiig through a tunnel 
1,700 feet long, crossed the I’rtus Valley above tlie I’jiper 
Pool. Here, where its level is ].')() feet above tliaf of the 
low-h'vel acpieduet, the conduit rec-eived the w.iteis of the 
“Sealed Fouutaiu,' and delivered thc-m at .lerusalem, at a 
loved 20 feet above tli.at of the .btft'a (late. 'I'lie higli-Ievel 
acjucduct was thus able to supply the wc-steru spur, south of 
the .Jafta Gate, and all that cpiarter in wbieli the (’huroh of 
the Holy Sepulchre now stands ; it jirobably also fed the 
Birket Mamilln. 

An interesting feature of this acpieduet is tlie invertc'd 
syphon of perforated liiuestonc- Idocks, forming a stone tuho 
15 iucihe-s in diameter, hv which it eroK‘'(‘s the valh-y neir 
Rachel’s tomb. On several of the i)!ocks Latin iaseriptioitB 
of the time of Severus (a.u. Hba). in m-arly every i-ase the 
names of centurions, have reeontly been fouml ; and this baa 
led some authorities to ascribo the eiinstruetion of Iho 
aqueduct to that period. The olijec-tions to tins view arc*; — 
That the constant supply of nmiiing water implied hy 
Josephus’ description (/J.J., v. 4, § 4) of the toiuitams and 
streams in tlio gardciiis of Herod's jialaec* ccaihl jmlv Jiavo 
been furnished by a high-level acpieduet from imVejininl 
springs; that similar stone ig-phons at Patara, Laodiica, and 
other places in Asia Minor are of much cairlier date than 
Severus, and possibly of Grec*k origin; ami that at the 
close of the second century A.D. the level would luive been 
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maintained by buildiii^^ jiti afjn<*«liiet .'icrosH tlic valley, an<l 
not by a lalxiriously constrnclrd syplion. A more jjrobabb* 
view seems to bo that the lii}?h-levcl aquoduet w'as the Avorlc 
of Ilorod iiTid flint it was rostoiod in the roign of St-veni.'. 
Both high- and lo\v-levol aqm-duots must have been sen<»usly 
damaged during the ..Jewish revolt in lladnan’a reign ; and 
the low-level aqiiednet alone may have* Iieen restored c>n the 
foundation of .Klia. The great tunnel in Wady Biar was 
perhaps eonstriiefed at an earlier date to feed the h^w-level 
aquoduet, and al'lerwards utilized by Herod. 

It has be<*n <-onjer-tiired that the low-level aipieduet was 
popularly called “ Tannin ” from its seiqa ntine course, and 
that the “J>rjigon's Fountain" of Xehemiah ii, lo, was a 
fountain whieji it su}ij>lied in the V.'dley of llinnoin. 
iSiniilarly tlie -Serpent's I’ool" of .lostphus (Birki*t 
Slamilla) may havf' received its name from the fact that it 
was filled by the high-level uipn din t. 

Within and near the city se\eral jiortions of eouduits 
have been found. The olile>>t are: — (i) The roek-hewn 
conduit on the eastern lull, whieh delivered water to the 
'I'einple enclosure, iind is broken by the ditch that separateil 
Bezetha from the Castle .-Vntonieji. and by the /.(n'Ae/.wt wall 
of tlie Temple preeiiu'ts. This w.is perhaps fed by the 
"lake" of Ijegenus, and may have been - the conduit of 
the upm-r pool" fj Kings xviii, 17 ; Naiidi A'ii. o : xxxvi. 2;. 
After tn(> eoiistruetion (>f the .Vntonia, it could only have 
served the two pools in the difih of that fortress, (ii) A 
conduit at a low level in the Tyriqueon valley, beneath 
Bobinson's Aieh. ^nIucIi wa.s di-slnwed when the western 
wall of the 1 einple mulo.sure was built, (iiii The tunnel 
already ni< ntioned .is eon\ eying the water of the fountain 
of the \'trgin to Si|,,ju,i, iyj j’ln, remains of a conduit at 
II very higli l. vel h.ive been found on the western spur, Imt 
no <due h.is yi-t been obtained to the source of its .supply. 
Birch has been suggested, but the remains of a conduit of 
such length could hnrdl_\ have esi'aped notice. 

The method adopted lor distiibiiting water in tin- ancient 
city is unknown; but it seems probable that there were 
public fountains and small pipes to the palaces and larger 
houses. The beautiful fountains built by the Arabs are well 
know’ll to those who have visited Jerusalein. 

The stejis that should be taken to ensure a water supply 
whiuli would in some nieasure meet modern requireiuenta 
can bo only briefly noticed. The question, u simple one 
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when Lady Burdett-Coutts made her gencrouH offer, has 
been complicated by the extension of* the city «)ver the 
plateau north of the walla, and ovi-r parts of the valley (n 
Hinnom. This has been ucconipanied by a very fjreat 
increase in the value of the land, and in the nnnibers to bo 
supplied : and by the fouling of gi'ound that was formerly 
clean and suitable for the construction of reservoirs. 

The only proper systeni is to construct resc'rvoirs which 
can supply the plateau u’ifh water liy givivitation, and to 
feed them by jmmping up water troni lower levels. A 
supply, amplj' sufficient for present requirements, could be 
obtained by repairing the Pools of Solomon ; by con- 
shucting reservoirs for inipouinling llootl-water in ^^ady 
Biar; by tunneling, three miles, from the H]>rings in A\ady 
^Arrfib to ^YadyBiar; and by pumjiing up water trom tlie 
spring at UrtAs to the low-level at[Ue<lticf. The water could 
be earned along the line of the aneient aqueduef to a 
pumping station at the Birket es-Sultan, whence it would be 
pumped up to tlie reservoirs. Otiier springs eouhl be 
brought into the system wlnm iiecessaiy. 

It need hardly bo said that tlu i»ioper rejaiii of some of 
the old woi'ks sueb as ISolomon's Pools, tlu' Wady Biur 
reservoir and conduit, and the low-level a<]ueiluft ; and the 
ostablishiuent of public foimtinnsin the lower jiarts of the 
city Avould give a certain amount of relief. Ihit it votild be 
more economical in tlie end to eonstnu t j)ermanent A\ater- 
Avorks for the supply of the rapidly growing city. J’mnpiiig 
operations have been greatly simjditied by tin- coiistruetion 
of the raihvay. An order Oompeiling the builih-r of every 
iieAV house or pid)lie building to ja'ovide a cistern ol ]>ro[)er 
size might also be suggested. 

The jjvoA'isiou of proper drainage, fur Avliieh the ])OKition 
of the city ofi'ei's certain facilities, is quite as ueot-ssary as 
that of a sufficient supidy of Avater, No serious attempt has 
yet been made to gra]»ple Avith this very important matter. 
The existing drains are bad; the main scAver lias its outlet in 
the lower Pool of Siloam, and the rubbish upon Avhieh the 
city stands is nearly evcryAA'here saturated av if lithe seAverage 
of centuries. Even in the new quarti rs outsiile tlu* aa-uIIs the 
arrangements are little better except in those houses avIucIi 
have properly constructed cess-pits that are jieriodically 
cleaned and deodorized. Tlie aneient system ajipc-ars to 
have centred in a main drain which ran down the Tyropoeon 
Valley to a series of subterranean roek-hcAvn tanks and 
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drains discovcrod by Sir C. Warren near Uir Eyub. Thu 
solid matter settled down in the tanks, whilst tin- fluid ran 
off; and the tanks coiiM be reached by sr veral tlij^hts of 
roek-liuwn steps when it was m-ccssary to empty lliein. 
The restoration and extension t»f this system wotild seem to 
be t!»e best way of meetiu{< existinf^ difiieiiltie^, and rjf 
improvinj' the sanitary state of the city. 


Di-sclsmox. 

Tho Si.'i'io i.il.'V. — Mr, I’l'Chiilent, ladies and {rentlernen : It is 
my privileiro to he allowed to iiiuvu a hearty vote of thanks 
to Sir Charles Wilson, for his kindness in delivering this interesting 
and most instrnetive address this evening. 

Some time ago it occurred to the t'ouncil that they might, 
perhaps, induce Sir (iliarles, notwithstanding the constant calls 
upon his time, to give one of our onlitmry papers on a subject in 
connection with Jerusalem, particularly tlie water supply, iii 
which wo arc all interested: hut. afterwards, we thought on 
rcconsiderutiou that the siihjiet would warrant our asking him to 
give the annual address, as he has done this evening. 

I am sure you will agree with me that the t'ouncil came to a 
wise decision [apphiU'eJ. and that we atx> gre.itly indebted to 
him for tho aildross ho ha.s given. Jerusalem is a city of tho 
world to wlimli all eyes are turned, both of Jew ami tlcntile. and 
those who have been residents for any time in Jerusalem know 
how deiicieut it is in two of the great rcijuimnents of a city — 
viz., water supply and piMjter sanitary drainage. To myself it 
has always been a wonder how it is that the inhabitants have nut 
been, from time to time, swept away bj’ typhoid, cholera, or some 
other disease arising from tho want vf drainage. If ihiugs had 
been allowed to take the eunrso they ouglit to have done when 
Lady Burdett-Conlts so handsomely otTeivd to pay for the restora- 
tion of tho water supply to Jernsaloni from Solomon's Pools — if 
her wish bad been carried out, which wtis to cull in the advice of 
Sir Choi'les 'Wilson himself, who has nut mentioned that point (bat 
1 believe I am right iu saying this) — to pnt the money into his 
bands and to bare bi‘en as adviser and engineer for the currying out 
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of this great and desirable system of ■water supply, restoring it to* 
what it 'Was at the time of Solomon, things would have been very 
different in the city of Jerusalem from that day down to the- 
present. Bat 'we hare had this evening a sufficient illustration of 
the character of Turkish rule in Jei’usalcni, and, I may say, in 
almost every part of the world where it is predominant. If 
British rule had been adopted tbeiT, things would have V)eea 
different in this cit}', and I rentnit* to say fvc should have had 
a proper water supply and an efficient system of drainage. Let 
us hope that the day may come. We know that tho inhabitants 
■would welcome the British suzerainty ami authority there to ctirry 
out works, instead of the works that are carried out now under 
the Sultan’s authority. 

I will now* call on you to pass a hearty vote of thanks to 
Sir Charles Wilson for his address, illustrati'd as it has been by a 
very interesting series of jthotograpliic pictures. 

Dr. PiycHE-s.— I have much pltasure in seconding the vote of 
thanks that has beeu propo.scd by Profe.s.sor Bull to Sir Charles 
Wilson for his interesting address. 

[The vote of thanks was then put to the Meeting and carried by 
acclamation.] 

Rev. F. A. Walker, D.D. — Mr. President, ladies and gentlemen : 
I have been entrusted with the very pleasing duty of projtosing a 
hearty vote of thanks vO our Presidejit, Sir (ieorge Stokes. We atv 
all aware how often he comes among ns from Cambridge, probably 
constantly leaving bis other pressing duties to do so. It iimla no 
words of mine to denote how we value the privilege of having him 
for our President as one of the leaders in physictil and esjteri- 
mental science. Long may he oontinue with us to belj) us, and to 
lead us all more towards the light. 

Rev. JoHX Tuckwell. — ] have great pleasuie in seconding the 
resolution which has just been jtrtijjosud, for no more fitting 
President of sucli an Institute could be found. It is a source of 
Strength to us in the work we do in connection with it, to have one 
so eminently scientific and of such acknowledged eminence as Sir 
Ooorp Stokes pre>iding over ns, and at the same time occupying a 
position which enables us justly to say, according to the principles 
of cm Institute, that there is no contradiction l>etwcen the voice 
of science* and the voice of divine inspiration concerning truth of 
every sort and kind. 
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I have great pleasnre, therefore, in seconding the vote of thanks, 
and as the Pn-sidout cannot well do so himself, I will now put it 
to the Meeting. 

[The vote of thanks was then carried unanimously.] 

The Pke.«ii>i;.nt. — I am very grateful to you, larlies and irentlc- 
men, for the kind way in which yon have received ihi.s proposal. 

I am advanced in years, and I have duties in Cambridge, so that 
I fear if i.s only now and then that J have been iimonght yon. 
Still i have occasionally and on somewhat recent occasions come 
up, when most (>f you have not lieen aware of it, to take part in 
im})ortuiit meetings of the Council wiien I have felt it my duty to 
be present. 

1 have endeavoured throinfhout my oflicc to lead everybody to 
examine any subject tjuitc fairly and witboiu ))rejadicc, for we 
may all Ik* sure fliat truth from one quarter will jiot contradict 
truth from another. Let ns openly and hojie.stly follow out 
Truth. (Appl aii'if. ! 

TIio Moetiui** thou toi'ininatnL 



ORDINARY GENERAL MEETING * 
Professor Edward IIulLj LL.D., F.R.S., ix tHE C’iuir. 


The Minutes of tlie last Sreoting wm* read and cnuticm-d and the 
following paper was read by the author : — 


ON THE SPRINGS OF CHARACTER. Ry Alfred T. 
Schofield, Eeq., M.D„ M.R.C.S.E. 

J N offering a few remarlts upon the Rpring^f nf cliiiiac ter, 
it wiil ivi,‘ hmJJ ih'-xt },y I'nvi 

consideration of eUaraeter itself. Tlie first nui'stiuii is. 
Wbat is cliaraotery Character etymologically is the mark 
of the brick-makcr ou the Babylonian brick. l,v which 
it is recognised as his invu. In tlie same way ('liaracter 
may be defined as the xhape that tin’ muni l'e'‘iji, hn lue, 
just as a glove or shoe — ^perhajis at first exactly like 
thousands of others — becomes individually specialized bv 
the shape of my hand or foot by wear. I’lds ••■ives a 
fairly good idea of character in one oi' its nsjiccts. It 
may be defined as the eiKtov of the eyw, or likeness of 
the self — the psychic likeness, exuetl.v as the Utdv is tlu^ 
physical likeness. The i>hysical ini]m-.ss (if jn.\ l),.i‘ug is ja 
wliat meets the o.ve in the body generally — tin. osvcbicul 
impress of ray being consisting of my mental attributes, atul 
the amount that is seen of the charaldcr 1 posses.^. 

Character has its home in the uneonseiotis ri.o-ioa of the 
mind ^d it is only by au cff<»rt of introspeetiuVi. more or 
less diflScult, that we can even partially discern our own 
chiiractera, 

111 saying this I must just make one observiifi„ii on mind 
in general. I regard mind as never heing wholly in con- 
sciousness, or within the range of what mav btj Jailed our 
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own nieiital viBion. It, ih a natural eiTor, into which many 
have fallen, to limit the term m//W <o wlint i,s seen ef tiiind. 
But sight is not our only method of invebtigution, either 
in the physical or in th<‘ psychical, 'flu* fact that our 
thoughts arc largely governed hy what we see may be 
instanced when Ave call the top of a high coral mountain, say 
in the South I’aeificf an island of a certain size ; Ave say it is 
So many miles long nnd In'iad iieeause that is all of it that 
is vihiblo above the Avater. but in fact at Ioav tides and on 
very calm daj-s avo can see that it stretches aAvay under- 
neath the water to a much greater t'Xtcnt, and Ave know 
Avell by *ither agencies than sight that our island is really 
the toji of a vast mountain made up of minute organisms 
rising from the depths of tlie ocean. So only a limited jiart 
of the mind is ever in full coiiheiousness, more may lie seen 
by careful introspection, bnt tln-re still remains a A'ast aiva 
beyond consciousness that is recognised by other methods, 
.\gain a tla rmoiiieter only recognises the extent of tem- 
jieraturc Avithiu its range *ir scale, just as only those Avaves 
of ether or air ari- called light or sound that are Avithin the 
range of our A'ision or hearing. Bnt Ave knuAV Avell in all 
these eases Ave aie merely rceognising tlie midille regions 
of phenomena that really extend botli below and above the 
range ol the thernionietiT se.ah-, or of our sight or hearing. 
iSo Avith our minds, — Avhat AVe generally call the mind is that 
jisyehie action tliut is Avithin the range of our mental sight 
or eoiiseimiMiess. and AVe ouIa’ wiv avc are thinking Avheii 
we kiiuAV Ave are thinking. 

Snell a mode of sja-ech is safe and convenient, but it 
is limited and not strictly aeeiuiite. If avc dogniati.se on 
it and say tliat conseion.sness alone is mind, avc are led 
into the serious enur of denying tliut avc have any p.sychie 

i iOAvers that are beyond the ninge of i>ur oAvn eonsciousnc.ss. 
a astronomy some most remarkable advances liaA'e been 
made by iiderenee. I’lanets liaA'e been ilisi-overed from the 
deviations caused in the motions and orbits of planets 
nheaily known, from wiiieh their e.\isteiiee Avas correctly 
iufen-cd. lu like manner we eau. Avitli the utmost certainty, 
infer and proA-e tli(« existeueo of extensive psychic processes 
beyond the range of our oaa'u consciousness. No one Avho 
does not recognise uncuiiscious miml, or unconscious 
psychic powers in individuals, can really torm a clear idea of 
what character is, or wliere it is to be found. 

We arc here to-day, lioAvcA'er, to sjieak, not of character, 
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■which may be defined ns the snra of our mental and niornl 
attributes ; hut t)f tlie springs of eharactc'r — sometliing deeper 
still ! If the whole of chniiieter lies hiddeji in the unc.in- 
sciotis mind, so a fortiorU do the springs on which it depends. 
In using the word sprint/, one ninst distinetly nnderstaud 
that it has three, or more meanings. It is a Keason ot tlie 
year, it is a source, and it is a power. A spring is the 8<nire*\ 
of a river or the power in a Avateh. In speaking ot the 
“springs of character ” we use the word in both ot these two 
meanings, and wo say that tlie main Hjiriiigs of elia meter are^ 
three in all — the sources being two-fold, eonstitute tw^i of 
the springs, and the power is the third; the three being 
Heredit 3 % Habit and AVill— heredity and habit having been 
very aptlj’ and alliterativelj* tenneil Nature and Nurtiire. 

tiCt us then look veiy briefl}’, first of all. at these three 
and then consider them a little more in iletail. 

With regard to the first spring. Nature or Heredity, Ave 
have in an infant the product of at least si.v human beings — 
four grandjiarenta and tAVo parents being geuerallj’ more or 
less clearly seen in the product (the chihl). If we eonsidm' 
this for a moment avc see at once what extraordinaril^v 
different characters avc can get from the same hereditary 
stock. Manj’ liave been much puz/.led u« to Avh\' the s.une 
sj'stcm of treatment that answers so Avell Avith one child is 
purely hurtful to another. It is because tla-se jiarents have 
neA-er reallj' graspis in the first place the all-j.ervailing 
poAVer of heredity', nor seen in the second, as a cook Avonhl, 
the enormous varietj'of dishes that can lie prodiiceil from the 
same ingredients according to the iirojaa-tions tint art- used. 
ThusifAve get a boy AA’ith a dasli of the maternal grand- 
mother and the rest mainh' paternal grumlfather and latlier, 
we get a A'ery ditt'eront ehametev from one Avith a good deal 
of the maternal grandfather and onh* a little of the jiaternal 
ancestiy. In this Ave Inu’e the ke^' to the extraortlinarA' 
diA'crsity of characters seen in tme famil}- descended from 
the same stock. 

When AVC pass on to the secoinl spring — Nurtnre, or the 
formation of Habit — Ave conic to a power Avliich has the 
property of infusing new princijdes into the character; noAv 
piinciples so stiong that they may huA-i* the puAA'cr of oA'er- 
coming those qualities that Avert* deriA ed from licrediry. 
Herbert Spencer has observed, Avith imim'use force, witli 
regard to this, that “a man is more like the company hu 
keeps than that from which he is descended.” 
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}voA\' in ronsitleriiif' liabit as a Bf>iircc* of rlianicter we 
tnuBt l>o clrar about one ]>oint. New nctH, or the motives 
tliat CTiUKO new acts, do nut form a iresii part of eharaeter 
until thr-y become uiieonRciouR. As loiifr as an action is 
performed each time by effort <»r from a conscious impulse, it 
forms no part of the character ; because when tin; impulse 
comes into consciousness, the mind lias to consider what it 
will do. seciii'' the action is not yet natural to the individual. 
The moment it becomes natural or, in other words, 
sufficiently habitual, that new action, or that new priii- 
cij)le, bcu;iu8 to form an actual ]>art of the character. 
Tins is an important fact — that acts imist sink, in their 
motives, into unconscionsness, and he iicrformcd without 
cous'-ious effort before they express a part of the chfvraeter 
of the individual. This I will cMilarj^c upon a little later. 
Let me ^ive an instance — I Juay tell tin* truth in a court of 
law, or I may tell the trutli uiiderccrtaiu circumstances, with 
undeviatin^ rcp^ularity. and yet 1 may not he a tnithful 
]»erson habitually. A liar may on ccrtiiiu r>ccasic)ns speak 
till- trntli when there is sufficient impulse or consciousness 
jire.^ciit to prevent his tclliii}' his haititual lies. It is only 
when I tell the trntli uucon.sciously and naturally that you 
can call me a tnithful person. Afrain, I may exercise great 
care in the pronunciation of French and S[>eak it wth the 
utmost nicety, hut that does not make me a careful pereon 
or carelul in doing otlier things — such for instance as riding a 
bicycle. Hut if 1 am a careful person naturally I shall show 
care all round — it comes unconsciously into play whenever 
occasion arisL-'., 

The third spring is the Will, and to this merit and direct 
ro.«piinsiliility attach. l>ircct responsibility does not attach 
to wliat I do unconsciiiusly. Direct rc.sponsibility does not 
attach TO unconscious principles that 1 have inherited from 
my parents. Merit, demerit, and ilircct responsibility attach 
to the energising of those into actions by the will. This is 
the direct work of the eoo. We must remember with regard 
to will, that a strong udll simply means a strong character ; 
hut not necessarily a good character, any more than a weak 
character im|ilic.s bail morals. 

Now let ns h>ok a little closer, in what time we have at 
nur disi«)s.d, at these three intricate springs of character. 

First — Heredity. In hereditv we must remember that we 
no longer believe that we inherit tixed ipialitics nearly so 
much as that heredity shows itself in teiideuoy or potenti* 
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alities : tendencies which, by education and culliive, can be 
converted into flowers or weeds, into virtues or into vices. 
This is the case nearly all round. It is true even in our 
physical nature. It is voiy rare indeed for a ninn to iuliorit 
a disease, but it is exceedingly common for him to iidierit a 
tendency to disease ; and this saves us fi-oin fatalism, because 
we are certain that in time we may ])rovent the tendency, 
but we cannot prevent a fact that is already established. 
Therefore, I repeat, in-stcad of looking on children as ri'ady 
formed compeiidiunis of virtues and vices, we rather look on 
them as teeming with endless potentialities, filled as tliey 
are, with tendencies that have been derived from their 
ancestry. Let me give an illustration of this. 

Battered and defaced though the I)i\nnc image may 
be in the human mind it is still clearly to bo traced, 
and especially in infancy. All infants are distinguished 
by inheriting two remarkable tendcaicies, or principles. 
The one is love, and the other is justice. All c-hildren 
love, and all children, in infancy, have a m(>st marked 
sense of justice or riglit, which often causes them great 
distress when they find the limits overstepped by those 
whom they arc taught to believe are wiser than them- 
selves. Now love and right arc, simply, love and liglit, and 
lot 0 and light are essentials in the character of God. God 
has impressed these two qualities on every infant mind. 
But, observe, that lo"o niav be changed into a positive vice 
when it becomes love of self, cr pure egoism. Justice itself 
may be changed into positive evil if it is developed into 
nothing but standing up for one’s own rights. On the other 
hand, the two may be made to blossom and bloom into two 
most beautiful virtues — the love of otliers anti standing up 
for the rights of others ; in short, we have tendencies which 
may become altruistic or egoistic virtues or vices. This i& 
eflected by the training of these potentialities, which is 
largely earned on in early life by the uueouseious influences 
by which the child is surrounded. Environments and sug- 
gestions are, undoubtedly, two strong forces by which a 
child’s early life should he trained — by which its infant 
mind is evolved — suggestions of good and not of evil : 
for suggestions have an enormous weight when those sug- 
gestions come from one having such a powerful influence 
over a girl or child as its own mother. It is hardly too much 
to say that a mother is nearly as all-powerful over a child's 
mind as that of a hypnotizer over the hypnotized : the re- 
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lation, 1 iic'ud hanlly say, being very different. Of eonrse, 
the results of siub training may not bo s»‘en till long after; 
for we may notice liere that the springs ami roots of 
I'haracter lie deep in llie uneonscious mind — the flowers and 
fruit blossom— and bear in consoiousness. 

Now witli regiiril to the second great spring of Habit, inay 
I just turn your attention, tor one moment, ti' the physical 
side ot the (piotion ? Professor Hill at Cambridge and others 
liave shown fliat simsations and inqmlses tliat at fimt rise into 
conscioiisnehs uml re<]uire effort and will to produce action, 
if suftieienlly fretpieiit and the resulting action be the same, 
eventually do not rise into eousciousness at all, but are 
“short eirciiited," and jierformed without effort, or the active 
intervention of the will ; in other words, actions at first 
consciously iieri'ormed be'*ome unconscious as they become 
habits, as. lor instance, walking and tin* act of reading. 
To put niy b tf for right) tool fii-st into my stocking 
soon becomes an iincomscioiis habit, and I do it as a 
matter of course. As long as an action proceeding from a 
new juiueipk- is performed coiiseioiisly. or is jierformed with a 
certain aim •unt < if eflui t. we have no reason as we have seen to 
believe that the jirineijile forms part of character— in fact, it 
is clear that it does not, boeause on other occasions we do not 
act ill the same or similar way. Put when an action 
becomes habitual the priiieijtle at the root of that action 
begins to form part of character, and is a spring of conduct 
that can be relied ami ealeiilated upon ; in other words, I 
may jiossess a virtue, or a virtue may possess me. and there 
is all the diften nee hetweeu the two. If I teach a dirty 
boy to wash his Iiaiida before meals I do not make cleanliness 
a part of bis character; but if he habitually washes his 
hands and is nuule to be clean in other ways by a watchful 
parent or teaidier, for a length of time, he eventually 
becomes u eleaii b.oy, and cleauline.ss becomes engraved on 
his character, so as to form a fresh sjmug of action through- 
out his life tliat eaii be relied ujion. This is shown in 
the jiriiieijile, “ Train uji a child in the way lie should go and 
when he is old he icill not depart from it ” — (because it is- 
made jiart of his ehnraeter). At the same time let us guard 
against tlu‘ error of supposing that nothing can be a jiart of 
character that is performed eouseiously. I may be a most 
truthful pi*r 80 ii naturally, aud yet tell the truth deliberately. 

It is well to note therefore in this instance, and in many 
others, because a positive statement is made on one side,. 
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the correspouding nogalivc on tlie otlior sido mnsfc not be 
taken for granted. It is too often iissiniied in regard to 
statements that an assertion iiiii)lies a direet tlonial of its 
opposite. It is not always ho. 

We have now, perliaps, snffioionfly insisted that wlien an 
action ceases to recpiire couscions effort for its perfomianee 
snd then becomes nncoiiscions, by repetition, it begins to 
establish a fresh priix-iple in the character; and wo may now 
pass on to look at the way in which habits are formed. 

The Greeks were vevyfond of tin* word wisdom ; 'O 'Hoxlipmv. 
■or the wise or prudent man, avus re.'illy the product of 
perfectly organised habit, and ccmhl be relied on to act 
•wisely in every path in life as tlie result of a formed character. 

What are tlie nicaiis by wliii-h liabit is formed ? 'i'lierc 
are two — environment, or wliat is ovomul the man — tlie 
habit of the same atiiKr-pheic : and ideals, or wlaif is hejofc 
the man. An illnstratum of tlie power tliat breathing the 
same atmosphere has in producing fresli springs of character 
may be found in considering tin* professions. 

Suppo.sing a man sends one of hi.s sons to be a sailor, 
another to be a soldier, another to be a duetor, another 
to be a lawyer, another to be a merchant, and. perhaps, 
another does nothing at all. At forty yc'ars of agr* a very 
marked difference will be seen IxdAseen tlase men. The 
sailor has not only a charaeteristie body ami gait, but 
a sailor’s mind — ho '• a sailor all tlirongh Ins character. 
In short, there would bo more frcsli springs seen in ids 
character than in that of .any other class, because lie begins 
earlier, and the atmospheic he breathes on board sliiji i.s 
more intense and sjiooialisod than in miv other profession, 
A sailor, therefore, is stamped through and thi-ough in 
character, in thoughts, mind, eoiiBciousucss and nneon- 
Bciousnees with all those traits that are the hallmark of his 
profession. 

A regular soldier again differs from a •''oJunteer in that the 
latter is a cmliaii at heart, though a soldier Avheu he is being 
paraded and on duty. In himself lie is a clerk, or accountant 
or student Avho at particular times puts on Ins uniform and 
does his drill. But that does not affect Lis character 
materially. Now a soldier, Avho enlists lor a certain time in 
the ai-niy, becomes changed in his character by the lixed 
environment he is forced to bre.athe. He is a soldier when 
off duty as much as on parade. 'J'his shows the power of 
habit m ptoduciDg fresh springs of character. I cannot 
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cnIargA on or labour thia subject further, but it is sufficient 
for us to SCO bow, in varying degi’ces, professional influences 
alter the man liimself. 

Let mo say a word about tlx* surroundings of character. 
One character acts upon another to an immense extent. 
A remarkable sentence, that 1 have never since forgotten, 
dropped on my ears on attending a little village church 
some years ago. Just as I was falling asleep in an old 
worm-eaten pew, and the clergyman v/as reading an old 
sermon, by the light of a tallow candle, he said, ‘‘ Never 
forget, that the mind casts a shadow just like the body.” 

It is thus we inllnence others unconsciously for good 
or for evil. In fact, character is just like that nij’sterious 
substance in the body known as a fenneut. We have, all 
our lives (after six months old), a ferment in the mouth 
which has the power of changing the starch in our food, 
which is indigestible, into sugar, which is digestible. This 
ferment changes, by virtue of its presence simply, the 
one into the other. In the ssime way our characters are 
potent as fermonts, and it is well when they can change 
tin* starch in others into sugiir. There are characters that 
are health-giving ; there are characters that are nothing less 
than moral ozone, who do g4X>d to everyone who breathes 
their influence ; and there are characters that are not less 
]toisoiious and infectious than sewer gas. With regard to 
unci nseioHs intlnenee Maeterlinck says, In silent company 
with another, the eharaeter is often deeply formed ; and a 
truth, which eaiinot be even taught in Avoids, may bo learned 
in silence.” 

Secondly, Avith regard to ideals, or AA'hat is before the 
mind ns forming fre.sh springs of character. liitros]>ectiou. 
as a former of eliavaetev, is no goo<l. We nevt-r hem-fit any 
characters by taking a piece oft' here ami putting a piece 
on there. To eoiitinnally exploiv the eharaeter hy forced 
introspection is as injurious as haA'ing an niv light burning 
all night in one’s bed room. It is intended that Ave should 
liavo darkness at night, in order that the brain should rest, 
and if we turn night into day literally, or figuratiA-ely by 
prying into the unconscious rece.s.se8 of the mind, avo produce 
troubles. Close introspection, therefore, Avill not benefit our 
charaetei's. 'I'he piu-suit of a noble ideal turns the eye 
outward, and not iiiAvard. 

These idcal.s vary from the highest to the loAvest. I 
believe there exist some Avbo absolutely say, “ Evil, be thou 

u 
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my good ! ” and set before themselves ideals that are abso- 
lutely bad. That is the lowest class. Then there are morbid 
ideals — ^people who aim at what is not necessaiily bad, but 
which certmnly ought not to fonn an ideal. In my pro- 
fession, for instance, we often mctit with tlioso who “ enjoy 
bad health ” ! — ^whose ideal is really to be invalids, and who 
have nothing before them but sickness, and enjoy it a.s long 
as they can keep it. Then we have the man whose ideal is 
pleasure. If he can only fill his life with a round of i)leasure, 
he has satisfied his highest ideal. 

Then thero are those wiiose ideal is negative. Their gi'oat 
idea is never to do anyone any liann, and if thi'v succeed 
in passing through life Avithont doing otliois injury, they 
fulfil their highest expectation. 

Then there are those avIio go u step higher, wiiose ideal is 
to excel others in quantity, in ae<iuisition, to store up. to 
be the richest, and to ac<|uire niillinn.s. Otliers desire to 
excel in quality, to he the first and best, and not nceessarily 
the largc.st or riche.st. 

Higher still are those wlrose ideal is domestic, and who 
seek to fulfil their highest aspirations, as a good father, a 
good mother, daughter, or sou. 'I'lien there are tliose who 
are actuated hy jihilanthropy, and those Avliofo aim is higlie.st 
of all, and Avho feel that no ideal is siitisfaetorv until it 
reaches God Himself. The higlier and loftier the ideal, 
the nobler and mo: spiritual the chanieter. 

1 he third point is the Avill. and that is a spring of 
character iu the sense of heiiig the force tiait produces 
conduct from elmracter; and yet the will itself is monhhnl 
by the character Avhieli it energises. Of eoiii'se, w<s under- 
stand a strong Avill may be used for good or evil. We 
cannot Avill a new quality in our own eharaeter, or iu th.at of 
anj'One else. ^\e cannot even icill to jday the violin, or 
letain oui balauce on a bicycle or a pair of skates bv an 
effort of the will alone. lint we eau will tin* jtractiee that 
Avill produce it. We can aa’iII tin* moans that will ensure it; 
and so we can get our results, not by directly willing the 
thing to be acquired, but by AA'illing those means bv which 
it may be obtained. I he will, of course, can be enormously 
strengthened, i)articularly in c]iildh<»od. A child can be 
accustomed, and shcmld be accustomed to fix(jd purposes, 
wbmh it should not be allow«>d to chnugo lightly, ami thus 
it shcmld acquire a habit of keeping to Avliat wiis originally 
willed. Many are too strong-ivilled, and some are weak- 
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willed, and so education proceeds wisely to modify tlio one 
or stimulate the <»ther. Will comes mostly irito jilay as a 
factor in the formation of character, when we have left our 

f arents, and wh<*ii our home education is avcH iiigli finished. 

reviously to that time, our charatjters are mostly fonne^d by 
them, ami after that tliey are mostly fonnerl by ns by means 
of onr own will. 

I will say one wrjrd, in conclusion, about ^p’owth of 
character, (lharactur grows. I do not say it gets fresh 
springs, but it grows, as the body grtnvs, l)y food and 
exercise. The food of the character is ideas, and tlie 
exercise <»f the character is the circumstances of life. Now 
food, ns we know, to nourish the body, must br^ of somewhat 
the same material as the body is com])oseil of. A substance 
similar to the material of wliieli the hotly is formed is called 
homologous, and is a food. If it is diffcnait in ciunposition, 
it is called heterolegons, and is a poison. Tin’s casts it 
flood of light tin what has puzzled many jieople. viz., wliy 
the same idcii is absolutely food to some niiinlv iind poistr.i 
to others. It is beciiuse with some it is relattsl to their own 
character, and with others it is not. This is a matter that 
wtmld furnish most interesting material for study. 

(Character, which is thus fed by ideas, is exercised practi- 
cally, iis w(‘ hiive siiid, by the cireumstanccs of life. Strong 
persons iind strong characters can stand severe exercise. 
The more si'verc the exercise and discipline thnmgh which 
tliey pass, the better aiul quicker does the character grow to 
perfection. 

The value of character. I need not s.ay. is immense. It is 
our acts that always really tell onr Avorth. 


’•Still, as of old, 

Man li\ Imiisflf i> iiriml ; 
Koi tlurty jiifVfs .ludaa stild 
lliuiM-lf — not (.lirLst!’’ 


Before closing may I add that jiurenm should accustom 
themselves, flguratively speaking, to look at tlieir children 
through the Kdntgen screen. You iU» not see by means of 
the.so rays whi'ther a woman has got on a parTictilar dress, 
or cloak, but you see Avimt the heart is doing. And so 
children, by the maternal eye, should be looked through 
and thron}»h ami uot merely seen outwardly. 

Again, tor child training ptu-euts should be provided with 
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tools. Allow me to point out in a few woi-ds twelve tools 
with which each mother should be equipped : — 

1. First of all parents can fonn habits, of moral value, 

as none other can, in a'cliild's character. 

2. Parents can control a child's enviroutnents by sug^- 

gestions of good and not of evil. 

3. Parents can, by example, fill a child’s mind with 

inspiring ideals. 

4. Parents can feed a child's mind writh ideas, the 

character of which ideas they can largely control. 

5. Parents can ea-ereh^e a cliild's moral powers by the 

oircunrstancos of life, not too hai-d, lest it be 
discouraged; not too soft, lest it have no moral 
backbone. 

6. Parents can by watchfulness and tcndcri\i s.s balance 

one clianicterihlic against others. s,i as to produce 
an even and not a one-sided charai'tcr, 

7. Parents can strengthen the will power and make it 

act with energy and decision. 

3. Parents can educate the mo>vil m'hm' and keep it 
strong so that it may last gooil through life. 

0. Parents can incre.iso tin* sense* of re^ponsibilitii to 
themselves, to otlieiu and to (iod. 

10. Parents cun teach, directly, moral jtriiu tpks and 

the scffueiic of cau^e and eff> et. 

11. Parents can nispirc faith in (Jod and in Christ and a 

right spirit of humility. 

12. Lastly — Parents can at least obcii the two divine 

prec epts, “ Train up a child in the way he should 
go. and when he is old he will not depart from it.” 
“ Offend not, despise not, hinder not one of these 
little ones.” 


Disci'fi'siojr. 

Tlic 0&ATRMA?ii 6xpr6S6cd til© interest tincl plcQRuro witli 
he, and he believed all present, had listened to the pajicr, which 
was both wise and suggestive; and remarked, in illustration of 
the Bnbject, upon the effects of habit in moulding the physical and 
moral character of onr soldiers and sailors, who often entered the 
service of their countiy under most unfavourable surroundings 
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and conditions of life, l>afc ultimatclj, in consequence of their 
training, became bodies of men to whom the honour and defence 
of their country and of tlie empire could be safely entrusted. 

The Rev. F. A. Wai.kkh, D.D. — Time will only allow me to 
allude very briefly to a few of those points that I have noted in 
tlic course of the instructive and edifying address we hare had 
the privilege of listening to. 

The point that im]ii-esged itself on me particnlarly was the 
very striking way in which the lecturer remarked oa habit and 
its power whicli coincides with the text- book we used to read at 
Oxford. 

1 notice that Dr. Schofleld's deductions from habit agree almost 
entirely with Aristotle’s Ethics, and I suppose no book, with the 
sole exception of Holy Scripture, has exeicised such an influence 
on the mitid of schulnrs as Bishop Butler’s “ Aim/iif/y.’’ 

Thei'c was one passage about habit that also struck me, and 
that was that the constant repetition of acts tended to produce a 
habit so strong that it became, in time, overpowering in its 
influence ; and then those habits — all uneouscious, as Aristotle 
tells us — rejiroduce acts ; nor ean anything, ho says, that was 
accustomed to be done in one particular way be done otherwise. 
\Vc may remember the text in Job — " Man is born unto tronble as 
the sparks fly upnard.’’ That seems to contain tho same illus- 
tration os Aristotle on habit. 

Professor Okohauu, B.Sc. — While thanking the author for his 
paper 1 may say that his remarks upon ideals struck me as par- 
ticularly valuable, and also what ho ^aid about tcndeucies. 1 cannot 
but regret that an nddre.ss w hicii certainly affords considerable scope 
for discussion, as the C'liuirinan has pointed out, should not hare 
been put before us in a printed form. It is exceedingly incon- 
venient, especially in matters philosophical, to criticise, unless 
yon have ilie very fp»iW>au vvrba bifuro you. It is hardly fair, 
indeed, to the author of the address to do so. 

1 have noted .some e.xpressions which Ur. Schofield used to 
which I am sorry to say I can by no means assent. “ Character is 
the sum of our mental and moral attributes.” 2io doubt we may 
agree to that ; and its springs and roots ... Hu deep in the nn- 
consoious mind.” “ The springs arc,” says Dr. Schofield, “ heredity, 
habit, and will.” First of all, I must entirely differ from the author 
that any such thing exists as “unconscious mind.” The great 
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mark wbick distingaislies mind from matter is consciousness. For* 
baps the learned author has found some other distinction between 
mind and matter, and will favour us with what he takes it to 
be. But all philosophers, from the time of Aristotle, have held 
consciousness to be the distinguishing peculiarity of mind as 
distinguished from matter. In the different operations of the 
mind, everything is a form of consciousness. Ton cannot have 
a sensation without being conscious of it, or any kind of feeling, 
desire, emotion, or sentiment, without being conscious of it. You 
cannot know a thing without being conscious. To speak of 
nncouscions knowledge is nonsense. Yon cannot will a thing 
without being conscious that yoa arc willing it. 

It is frankly admitted by Agnostics, t hat between unconsciousness 
and consciousness there is an impassablo barrier. Apparently tin* 
learned author thinks not. Unconscious mind ! What produces, 
if you please, unconscious mind ? The springs of uncouscions mind 
are, however, said to be “ heredity, habit, and will.” Heredity has 
been, I think, broadly defined as referring to tendencies only. 
Have you any mind as long ns yo*a have tendencies only ? 

Habit : — III habit, surely Will is moch concerned. It i’c<]uires 
considerable perseverance, as a rule, to form habit. Surely tliat 
is not an unconscious thing. Even if you take the most mechan- 
ical habit, as it migh be called, of putting one foot liefore another, 
wc have never done that in life yet w'ithout being conscious. 

So with taking your breakfast. I never iiad my hreukfa.st 
without being conscious of it. What it appears to me is being 
done is to confound together consciousness end attention. That 
w’e do a number of things without particularly attending to them 
is true. There are many operatioiw of tlic mind, wiiieh wo jier- 
fom without any special thought, but at (lie time we perform 
them we are conscious of performing tliem ; wo may not give 
them much attention, but we are conscious that we are doing 
them. 

The third spring is Will itself. Will is disfinguislied from 
Habit, though 1 cannot .see how there can be habit without will ; 
but let that pass. Will, surely, is no part of unconscious mind. 
If Dr. Schofield says it is, it would be very interesting to know 
the relation of pain to the unconscious mind. 

It appears to me that there is great danger in this doctrine. 
It has a tendency to take away Will ; to take away the great 
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distincfcion that; separates mattrr from mind; to open the dcor 
to the false theory of mnteriaiistic evolation in asserting', as is 
done by Spencer, that all things have come aboat by mechanical 
foi-ce acting npoii mere matter. 

What Dr. Schofield said aboat tendencies i.s to my mind of 
very great value. .Any system of education is bound to take 
aevount of tindcncies; to cultivate, or repress or cheek them; 
and we should be alwais keeping lieforc ua when we can the 
lldntgen scrt'cn, to which the Doctor so bcautifnlly alluded, 
and a high Christina ideal. 

Mr. M.iK'tix Horst:, H.L. — I understood Dr. Schofield, when ho 
n.scd the term “ iiiicoiisei»u.s mind,” not to mean that mind wa.s like 
matter, or was like force.s inter-acting mechanically, like a set of 
wheels started in n factuiy by an engine, and doing a gi-eat deal 
of work in spinning bolibin.s and so forth vtitlioot their own will ; 
not exactly that, but that we were not aware of the operations of 
this niieonscioiis part of our brain, and that in laiing aware 
of the op<Tat,«n.s of wimt he would call “•the conscious part,” we 
knew that we willed to do a certain thing, and we did it. (Hear! 
hear.'d Further, that when lie said that will wa.s one of the 
springs of chiiiai'ter, and that clmracter fnnnd its home in the 
unconseious mind, he did not mean to .say that will wa.s an nn- 
conscious thing, hut that will, togetlivr with heredity and habit, 
built up a elianieter wliieb then worked uncoiiseionsly ; that .a 
mail told the truth without eil'oit or deterininatiou to tell the truth, 
but simply beeuiise it was perfectly imtinal to him. In the same 
way, an I'higlishniaii who has tiled in Fiame or Germany tor 
some little time will quite uneonM-iously speak French or Gtu'iuau, 
instead of fic't speaking Kuglisii in his mind and then turning it 
into Fi'ciich or (iirnian. The phrase comes to the iniiul without 
effort — without saying. I want toexjiress that idea in German,’’ but 
it is used as natiirally us the Kiiglisb pbnisc would be. I know this 
through having sjient a your and a half in Switzerland ns a boy ; tlio 
latter part of t lie time 1 dreamt in French and, as a habit, 1 prayed 
in Froueb. It did not seem to lie a strained effort, or unnatural, 
but iteunie i|uite iintui'Hlly. lu the same way wo have Ih'ou told by 
Professor Orchard that wo are always eoiiscions, that bo has been 
coiiseioua all his life, and that we are so in putting oue foot before 
another, which we are taught as school boys. Hut, I maintain, 
that is nut the case. He used his will, at the beginning, at the 
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bidding of tbe drill sorgcant, nntil it became n matter of habit to 
pnt the left foot before the right in starting to walk. 

No doubt many present have experienced that in reading aloud 
the mind has wandered off to some subject urgently important, 
and we have gone on reading and not known what wo were loading. 
That is certainly an unconscious habit. Wo wore not conscions of 
that operation of the mind. I have always hold (though I have 
not studied mental philosopliy) that we cannot think of two things 
ab.solntely at the same time. Therefore, tlie mind is certainly 
acting mechanically in reading aloml, if wc are at the same 
moment thinking of some other subject. 

Rev. Dr. Pokte. — It appears to me that both the Ircturer and 
Professor Orchard are right — one philosophically and tlic other 
practically. We all have experience, in daily life, cf what the 
lecturer said on unconscious acts of mind, so to 6i>eak, though 
that may not bo the philosophical c.'cprctsiun. I had an 
experience of it a few Sundays ago. On rciuling the service, 
which I trust I do not read carcles-sly without entering into it, 
I was startled to think that I had omitted two ])uge.s of the 
service, and when I went into the vestry I said to niy curate, “ Is 
it true that I omitted two pages of the service fo-day 'r ” He 
said, “No; not a word." I replied, All I can sn}* is that from 
such a collect to such a collect was a perfect blank to me." He 
said it was quite right. That is not the only time that such a 
thing has happened to me. Have not some of you repeated with 
your lips a collect or prayer, and yet have been unconscious that 
you have done 80 ? That is a simple and pnu’iieal j>roof 1 think 
of what Dr. SchoGcld referred to a few minutes ago. 

Tlie Chaikman. — I am afraid time is against the discussion 
being extended, so 1 will ask Dr. Schofield to reply briefly, and 
before doing so I am sure we desire to return a hearty vote of 
thanks to him for hi.s address. 

The vote of thank.s was then put to the Meeting and Ciirricd. 

Dr. SCHOHELD. — My remarks at this stage will not (mly bo brief 
on account of time, but because there is little to reply to expect 
from my very good friend, Professor Oi-chard. 1 have gone over 
the ground with him cai'efully on previous occasions, and such a 
discussion if resumed this evening would be purely academic. I 
must admit that he has made a very good point ; but 1 think, 
throwing myself on the audience, my meaning was snfficiently 
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«kar. I boliovc I did saj njiring ; bat ifc has, as I said, the 
Dicnnin^ of source or of [wtwer. When I said, " Sp^ilI<^^> are the 
root of character,’’ tliat could not mean will — it is pr>wfT. I was 
only using the word spring then as tonrcf', and I maintain still that 
ilio source and rewt of character are in the same nnconscious 
mind; but I quite go .with Professor Orchard in saying that will 
is a conscious exercise as a rule. JJut if Professor Orchard lays 
■down, ex aitliefird, that consciousness is mind and mind is 
conscioasticss, and connects the one with the other, he must take 
account of its various ilagrees. There is that condition called 
attentim and degree.s less and less extreme until it oversteps the 
threshold of consciousness and falls into regions we know not of. 
A genius cannot tell you where be gets his inspiration from, and 
in limit mind tru'onseionsness is equivalent to limiting the body to 
what is seen by tbecye. A man who limits mind to consciousness 
has to niaint'ttii that all that comes from mind is of material origin. 
I see Professor Orchard shakes his head. He says we are conscious 
of every sensation. 

Allow me to say that we are conscious of what we arc conscious 
of; hut there arc an enormous number of perceptions which do 
not rise into eoi!';cic<usi.e8.s. If I were to tickle the sole of 
Professor Oreiiurd’s foot ho would feel it ; but when he was 
rending a book he would not notice the same amount of tickling 
if he were suffieiently absorbed in his book. 

I will not multiply the.se in.xtanees. We are hopelessly 
irreconcilable on this question, but wo are very good friends on 
every other. 

The Hon. Si ckki vey (Captain Fuascis Pktiuk, F.G.S.). — Before 
I announce the next meeting there was one remark of importance 
that was made ti few moments ago. in regard to the absence of a 
printed paper. Tlmt we eould nut avoid. We must either bave 
taken, us we have, this valuable addre.ss, without its being printed 
befurtdmnd, or have done without it altugethir. That I am sure 
we could not have done. 

The ileeting then terminated. 
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MODIFICATIONS IN TIIK IDEA OF GOD, 
PRODUCED BY MODERN TIIOVOIIT AND 
SCIENTIFIC DISCOVERY. iJy R>‘v. (.'luincollur 
Lus, M.A. 

I T is more than n (imirtcr of a century fif'o siin't* 1 first, 
■was hononred by a roqne.st to ro.nl a j)aju‘r before this 
Institute, and in i .)out it week it will be a i]uarter of a 
century since I read it. I am tliankful to be liotionred oiieO 
more with such a request. Tlie current of tlion^ht duinf^es 
swiftly in our time, audit is pleasiiifr to bo able to note a 
great change for the better siiiee I iiist addressed this 
assembly. Then we constantly heard of tlie opposition 
between religion and science. AW it canimt fairly be said 
that there is any opposition at all hetwei-n religion and 
science. Sueli inisundevstandingH as still remain are rather 
of the nature of the ground swell which witnesses to a storm 
that i.s past, than evidences that tlie stonn is still raging. 
Then the tendency Avas to a blank materialism, such ns Avas 
openly expressed hy Tyndall in Ins eelehvated Heifast 
address. In these tlays a gi-eat many men of science — 
perliaps T might say the majority of men of science — are 
beginning to reali/.e that for causes Ave must go beiiind the 
material uniA'crse and its laAvs and processes — that tliere are 
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forces and laws at work in phenoTnriia, of which science 
is at present nnal)le to take account. Whether it will ever 
bo able to takr- account of them is u <iue6tion. For my oavh 
part, I am convinced that tliough recent scientific research 
has done a A’ast deal to explain to ns hoic things are, it has not 
approached ev< n infiiiitesimally nearer t«» the discovery of the 
reasons vlni they are'. It has fonnulatcd the hnvs of nnuiy 
forces. lint it can tell ns no more of the nature or origin 
of force itself tlian it could tell us centuries ago. A vast 
number of scientific men are now ready to confess the 
difference hetAvoen observations of the laAvs of nature and 
detcrminatioji of 1 lie causes Avhicli have produced those laAvs. 

Some years ago I read a paper before the Institute on 
the agnostieisiii AA'hidi Avas at that time jireA-alent. There 
Avere tAvo jioints Avhich, in that paper. I set myself to prove. 
The first Avas. that God is not an abstract meta- 
physical idea, hut a living Being — the very opposite 
of an uhstraetioii — tlie source of all existence, and the cause 
of all causation. The second object 1 had in A'ieAv was to 
estahlisli tlie (ruth that even if the idea of (iod Avas ultimately 
nnthinkahle, the same fact might be j redieated of eA'ciything 
else ; and that as the fact that e\’erything iu nature 
ultimately runs uj> into a mystery does not prevent us from 
thinking alamt and from knoAving a great deal about each 
individual fiu-t in nature, so in like manner it does not 
prcA-ent us either from thinking, or even knoAving, a great 
deal about God. 

Lator still I Avrote a paper in AA'liieh I pointiul out how an 
examination ol tin- facts of the nniveree led ns to the 
eoiiclusioii that mere mecliauical or material faets were 
the loAA'est in tlie order of things, that above them toAA-ered. 
in an aseeiiding scale, mental, moral, and finally spiritual 
facts, and that, so far as 1 could see, the Ailtiiiiate fact of 
all Avas Ltive. I deduced tin* <’onclusion that material 
forces, Avhicli include all tliiwe with Avhioh science under- 
takes to d« al, Avere dominated by mental, moral, and 
spiritual forces; and that the ultimate <-ause of all, eternal 
love, made it reasonable to postulate a Being to whom 
prayer for *‘<'v<‘rything”* may not improperly be addressed. 
One Avhose main object — perhaps 1 might say Avhose oa/y 
object — IS the Avelfare of the sentient lieings to Avhom He 
has imparted a share in Ilis existeuct.. 

* Phil. iA, <j. 
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On being asked to read a third j^iiper on tins subject, it 
seemed to me that 1 conltl not do better than endeavour to 
•estimate the beuiing at once «>f‘ modern seicntitic rcseareh 
and of modern religious thcuglit on our earlier conceptions 
of God. But I ■would ask luy hearers to bear in mind that 
while, in compiling my former papers, I had oxeelh'Ut 
librai'ics close at hand, 1 am now far from them, and that 
tlie exigt'iieies of a somewhat large, scattered, and populous 
rurni parish, as well as cttlier cmunistaiiecs only too well 
known to those who study Clmreh problems at the present 
time, prevent me, from going to <*onsnIt them. Illness. t») 0 , 
of a disahliug kind eame on while I was ]nej>aring these 
observations. I must therefta-e. in my jnc'si iit jaipi-r. sub- 
stitute the light of nature for study and research. Perhaps 
this, however, may not be in every way a ih-feet. It has 
occurred to me not intVeciuentlv of late that the stress and 
strain, the hurry and bustle in which we live, ar- nntavourable 
to reflection, and tliat now. more than ever. *• mneli stmly 
is a weariness of the ilesh.” If one attempts to lead all tlnit 
is wiittcn on the latest theory which has attracted attention, 
one attempts the impossible. One also finds that what is 
written post haste to eatch the publie ear dor-s not always 
repay tlie trouble of perusal, and tliat if tin* lit' lary activity 
of tiro hour could only find time for n few ‘‘brlli.int flashes 
of silonc'J,” the world would be none tlie poorer for it. 

Jly paper on the 'Fiiknowjr and UnUnowahle of Modeni 
Thought" has recently been criticized by nivliicid Professor 
Caldecott in Ins learned and most interestiiie liook on The 
PhiloMphii of He quotes me as savin I ha t “ abstract 

principles are tuial to tlie progress of tlimight.’’ I cannot 
fiird the passage. Perha}* 1 have overlooked it. But what 
I /iiire said i.s that, in my belief, ahstraet ideas have no real 
existence’'*: that they are “siriqily coiiveinent formnhe of 
classification 't ; that “philosophy has faile<] to form satisfac- 
tory abstract conceptions of God ’’j; and that ‘•fin* Bible offers 
us no metaphysical ahstraclums in its doeinne concerning God, 
but practical facts.” § I -will honestly confess, however, that 
my reverence for abstract ideas dors not grow with my growth. 
Just as, in my former paper, I insisted on a definition of 
the words “infinite," “absolute,” “ iincoiiditioued,” fiud 


* JounvH, 1883-4,]). HO. 
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showod not only that the same writer used them in con- 
tradictory seiiHeH, hut that different wi-iters soeni to have 
used them as meaning? pretty much wliat they j^eased, ho 
now I mnst ask those who talk about abstract ideas to 
explain wliut they mean ]»y them. “Abstract” means “tliat 
which takes or is taken away.” Now what irlea can you form of 
anything if y<'n ha^>‘ first stripped it of (jverytliing wliich 
has any coiTcspondence witli the world of fact? An idea 
of anything which lias been carefully deprived of fdl 
cori’espondenci- witli the reality is either an idea contrary 
tr) the fact or it i.s no idea at all. 'J'lie concrete must 
come in somewhe re, in order to discriminate one thinkable 
thing from anotlier. Otherwise we have entered a world 
where “naught is even'tliing. ami everything i.s 
naught.” It is all very well to talk, as metaphysicians do, 
very freely, of the “ /)in<i an sir/t." But what in the 
** Dint) an How c-an we conceive of anything, 

unless through its relation to or contrast with other 
existing tilings or facts? There is nothing whatever 
of which existetice <‘un be predicated wdiich is not 
intimately connected with all kinds of other things in the 
universal ( 'osinos. How, then, can yon conceive of it 
accurately if you pei^sist in tearing it from its necessary 
euvironinent ? 1 .im inclined, therefore, to think that abstratd 
idea.s, not when regarded as convenient formula' of general- 
ization, in uhieh ( iqiacity they are not merely useful, but 
alieolutely neeesM.iry. but when regarded as uietiiphysienl 
terms di.x.sociated from tlie results of olwervation, and sup- 
])Osed from that very dissociation to become sound foundations 
on which to Imild conclusions, have been vi'iy ■* fatal ' indeed 
to the jirogress of thought, 1 am inclined more and more 
to regard expenenec as the true foundation of all knowledge, 
except that of the Divine Being — aii exception to whiclx I 
shall iireseiilly return — and to regard the progress uf onr 
knowledge as due. not to abstract spceulat ion. but solely to 
additions to onr stores of ex[»erifcuce and to our successive 
generalizations from them. That man has a capacity for 
drawing conclusions from experieiK'c, and that these con- 
clusions form the ideas on which he acts there can be no doubt. 
But it is a capacity for receiving impri'ssions from tacts, not a 
capacity tor fonuing ideas apart from facts.* The more I 

* Tlu« does not lunount to a dwlaration that our cliaraciers and habits 
of thought are siuiply the ivault uf ciivumetanres. Character may be 
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think over the matter, the less 1 cnu believe that i(len<? chii exist 
in our minds antecedent to experience. 'riamyson’M vio\y that 
oxperience alone enn enable iih even to grasp the primary 
fact of onr own identity, and that thus, by experience alone, 
can we “ round to a separate mind from which dear inemoiw 
can begin,”* seems to me a satisfaetorv I'Xplanation of the 
fact that ev*m eonseiousness of one’s own existence, the 
primary condition of all active life and profitable' thought, 
can only exist after our cxjM'rij'Ht'e h.is readied a cf'riain 
stage in its development. Nor shall I he alarmed if this 
assertion should In* sliowii by some objector to involve a 
contradiction. Mr. Herbert Speneer has shown that all 
ultimate ideas land ns in eontradietion.s ; hut we accept 
obvious facta nevertheless. 1 will tlierefore v<*ntnre to 
assert tliat, like the idea of self, the idea of (Jod. as foniu'd 
by man, is, primarily at least, the produet of experience 

The capacity for drawing eoncIiLsions from facts is. no 
doubt, innate in ns. And there is. doubtless, in the <ase 
of ideas of (iod, another ultimate sonreo than mere 
experience— that is, if the Cliristian idea he line. For 
that idea involves a revelation. .\nd tliis ri'Veliition rloes 
not simply consist in imparting information t<i the mind 
about <T(»(i', it consists in the iinpartation to tin* soul or 
spirit of man, of the very nature of the Divine Heing 
Himself.f But in the first in.stnnee we form onr ei-neeptioiiH 
of (rod from obser\ation. Observation itself mav, no donbt, 
be quickened by the teaching of those from wlioni our 
first ideas are derived. But even that very teaching itself 
is a form of experience. And our experience conHrm.s, 
modifies, corrects tliose ideas, when imjiarted. 

The very variety of the conceptions formed hy maukimt 
of the Divine Being fend to snjiport this view. The 
fundamental principle, in every case, is that of a Being 
above and beyond ourselves, and above' and beyond Avliat 
we see aromul ns. But that principle assumes various 
forms among various races. Yet only the most degraded or 


the result of inlieritanee, or (if the Will of the Creator, in tli(' same wav in 
which a machine is contrived liy the inventor or formed by the maker to 
fulfil a certain puiiiow. Tin's original draught, so to speak, of the 
inachiiie will condition its action when biought into contact with facts. 
But there can be iio action on its part until it docs come in cont.ict with 
bids. 

♦ In Hfenoriam. 
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Ihe inoHt diKPutatious of mankind Lave ever failed to arrive 
at tills conemsion. Its lowest form is fetichism. A stop 
above this is tip* worship of ancestors. Yet .i liipj<*r form 
of it is the dcitioatioii of the various powers of nature, 
which was the reli{j:ioii of Greece and Kome. A still hio:hcr 
form is the oripfiiial Hindoo relij;ion, which, while it deified 
the powers of nature, rej'arded the primal ilc-ity as inter- 
fused with and underlyin|r them all. Yet another form is 
Buddhism, whieh seems to have arisen as a protest against 
Hindoo pantheism, and to have regarded God, with the 
Gnostic Basilides, as outside all existenci — the Absolute 
•of modern pln’losopliv — that is to say. something, or someone, 
■entirely unconnected with the limitation involved in being. 
This. how<*ver. <-iinnol be de.si*ribed as a higher form than 
pantheism. For it not only dissociates God from the 
universe, but it jiersiiades man to seek the same end. 
eno<anaging him to aim at detaehinent from eveiything 
around liim — a creed whi<-h, as compi'teiil observers tell us, 
resulth in idleness, stagnation, and dcp-adation. Ob.servation 
and reil«‘eti<)n, then, are the oiaiinary sources of the idea 
of God. 

'J’he Hebrew idea of God appears to have been altogether 
■on a higher piano than that of any ot the systems I have 
mentioned. Here, perhaps, I may be )>ermitted to explain 
wliy I liud myself unable to make use of the recent researches 
in Hebrew hi^tory, which, we are infonned on high authority, 
may be regarded as having established certain conclusion^. 
Tin* reason is because, in endeavouring to use tlnm, 1 can 
only find that as far as the coui'se of Hclirew religious 
ilevelojuiient is concerned they have unsettled everything 
and settled nothing The only certain results whieh are saal 
to be established are these : — Fimt. that what have been 
-supposed to be the earlier Israelite books are not the earliest, 
but contain materials tu-iginally i>ublished between the ninth 
centiny H.c. and the fourth ; next, that tiu* Book ot 
Heutcronoinv was written between Ihe reigns of .Vhaz and 
.losinh: amt next, that the prophets dul not follow, but 
precede, the Law, wdiieh the Hebrew Scriptures, as handed 
down to us. ascribe to Moses. I will not attempt to dispute 
these conclusions. I only sjiy that they do not help me at 
all in my endeavour to follow out the development of the 
idea of God in the minds of the Hebrew people. Moses — let 
it be gj-anted — has vanished at the touch of scientific criticism. 
JJut as yet nothing has taken his ulace. We do not know in the 
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least whether the original Hebrew religion was Egyptian or 
Semitic in its genius. Tliat some of its traditions come from! 
Babylonian sources seems clear. But it seems equally clear 
that tlie Israelite religion was not originally of the Baby- 
lonian type, presented to us b3' modern investigation. It 
has indeed been suggested that, from Moses to the later 
kings, the Israelite people wert‘ engaged in the task of 
evolving a religion from fetichism, throngli poK’theism, into 
an ethic monotheism. But iwen if this were tlie acc(‘pte<l 
conclusion, we are still without eviilence as to the stops of 
the pi'ocess. It is not yet settled at what period fidieJiisju 
was abandoned for polytheism, and when and how polj^theism 
refined itself into the religion which tlie Hebrew reecjrds tell 
us prevailed from Moses to ilalachi. And even if it did tell 
ns all tliis, it would be met by Pudessor (laldeeott, who. 
working on other lines of scientific ri‘seareh, tells us that 
“ after generations during whieli belief in the siipevnatniMl lias 
been regarded as derivative from animisin, nature worship, 
and the like, the direction is reversed and these are being 
regarded as derivative from it.”* 

1 must therefore, until criticism 1ms produced some more 
certain positive results, bo content with wliat tlie Hebrew 
iScriptuves tliemselves toll us. It can hardly be wiiollj’ 
unscientific to accept the statement of a nation in regard to 
its beliefs, contained in documents handed down willi an 
unusually jealous a d scrupulous cure. And as long as tin* 
course of Hebrew religious histoiy, as ascertained bj- en’tieism, 
remains so undefined, no other course is open to ine. 

We are told that the original Hebrew idea of (iod was 
expressed by the words El and Elohirn, and it has gencrallv 
been admitted that the root idea in that word was Power, 
or, to use a word preferred in recent seieiitifie researches, 
Force. It would seem, then, that the early object of worsliip 
among the Hebrews was the Being wJiieh produced, con- 
trolled, and kept in being the phenomena the\' saw around 
them. Whether this was a revelation or not wo cannot 
tell ; Hebrew history gives us no information on the point. 
The fact that a raonotlieistie king is introduced to us in the 
history of Abraham as the priest of the Most High God (El 
’Eljoii t) rather points to the opposite view. Monotheistic- 

♦ PkUosophy of Rdigion, p. 86. 

+ Gen. XIV. There is no etymological connection between El and 
’Eljon. The latter aignifies height; it seems to inijily tlie existence of 
deities inferior to the Highest One. If 1 speak of Meleliizedek as a 
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views may not iinroaHonably be Rupposod to have preceded 

E olytiieistic, and many higli authorities have believed thiH to 
avo been tlie case. Of the moral (jualiticR of this Being, 
conceived of as illimitable Might, we have, again, no informa- 
tion. The account tlic- history gives us of Abraham’s mental 
struggles on this point represent him as having no definitely 
formed convictions ' as to the moral character of the Goll 
whom he worshipped. AVhether he regarded Him as the 
Force which governed men’s actions as well as the Force 
behind material nature we do not ki»ow. Neither do we 
know — save in the reference to the serjamt in Gen. iii — to 
wliat cause moral abcn'ations were ascribed, and we cannot 
say whether the idea of an advemary or tempter was pre.seut 
to the mind of Abraham, or whether it reached the author 
of (xem'sis through a different channel. 

The original conception — for if we follow the Hebrew 
nairatives, and not the theories of modem critics, it 
was the original conception — of God among the Semitic 
races was thus an extremely radimentary conception. But 
rudimentary though it was it pointed in the right direction. 
It soared far above the fetichism, animism, deification of the 
powers of nature, pantheism, abstraction, of which I have 
spoken. There was present in these elementary conceptions 
of deity the idea of a Personal Being, a Hvdng Force or 
Energy, that is to say a Being possessed of mind and will, 
and capable of moral relations with His creatures, which 
exerted itself for the guidance and protection at least of 
those who sought its favour. It is this germ which, through 
the various stages which the Hebrew Scriptures have not 
failed to point out, has developed into the Clirisiian idea 
of God. 

Side by side with this elementary conception of God among 
the inonotlieistic Semites stands another conception in close 
relation to it. I'liis is embodied in the word Shaddai, a 
word fretpiently found at crucial points of the early history 
of Israel. 'J'he word Shaddai is supposed, like Eluhim,* to 
be a plin-altji e^ci’llentur derived from the Hebrew root s/tad. 
signifying dexirnction. This conception of God, though in one 

inoiiotlieieit, it is bei’auHe it iwiaiis prulmbb that he eoiiveived of a 
diflereiice in kind, as well as in degree, lietweeii the Most High and 
inferior lieingM. 

* Some have endeavoured to prove that Elohim should be translated 
“gods.” But this view would tuiow the entire religious teaching of the 
Hebrew Scriptures into confusion. 

S 



50 


KIEV. CflANCKUOB UAS, ll.A., ON 


seuse kincbred to the former, briugB in the aspect of teri'or side 
by side with that of origination or protection. God is here 
conceived of as a God of Avi-ath, capable of avenging Himself 
against His enemies, as well as of guiding and pi-otecting His 
votaries. It is a conception which every one who is familiar 
with the Old Testament Avritings sees to have been embodied 
in what, until lately, huA-e unanimously been accepted as the 
later HebreAV delineations of the character of God. The 
word disappears in the later literature, hut the ideas it repre- 
sented are preserved. The use of the Avord ISliaddai in the 
HebreAV Scriptures is A’ciy characteristic and significant. It 
is confined almost entirely to the Pentateuch, the Book of 
Ruth and the Book of .Tob. It occurs only three f>r four 
times in the Prophets, and only once, I believe, in the Psalms. 
In the Pontateucli and the Book of Ruth it is placed in the 
mouths of the patriarchs on solemn f>eoasions,* in the Jiionth 
of Balaam, and in the nnmtb of Naomi Avhen she returns 
from her sojourn in the land of Moah. By far the greater 
number of ca8<*s in AA’hich the Avord ocetirs are found in the 
Book of Job. In Balaam’s ntteinnces the title Shaddai is the 
parallel to the title El ’Eljon, the Deity Avhose priest 
Melcliizedek is represented as' being. I shall Jmt take up 
your time by discussing the qnt'stion of the authorshij) of 
the Book of Job. Bxit I think it cannot be regarded ns 
unfair if I venture to represent it os the most cosmopolitan 
of the books of ue Old Testament — tlie one Avhich, of all 
others, displays the most familiarity Avitli Semitii- mono- 
theistic thought outside the JeAvish race, 'rims, then, otir 
authorities Avith remarkable uimniinity represent the early 
Semites, and, we may add, the monotheistic SeiJiites of a later 
date outside the borders of Israel, as believing in one God, 
a God of vengeance as Avell as a God of miglit, one Avho 
would punish His enemies as well as rcAvard tlmse Avho were 
faithful tt) Him — in fact, precisely tlie conception of God 
which is embodied in the Second C'ommauarnent. The 
moral aspects of this Being were as yet undcA’cloped. He 
ajApears before us as Power, not as Righteousness — poAver to 
avenge as avcH as to reward, but without any definite ethical 
characteristics attaclied to His use of the poAver AAdiich is in 
His hands. 

We come next to a remarkable step in the development of 


It it) noteworthy that the word i» found in hath the nanativea into 
which modem criticuim has divided the first four “ Books of Moses.” 
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tlie idea of God. Modem critidsm does not permit us any 
longer to assume the liistorical or chronological accuracy of 
the Hebrew naiTativcs. Ihit until it has substituted a dear 
and incontrovertible account of tins growth of Hebrew 
religious ideas for the statements of the Hebrew authorities 
themselves it cannot forbid us to make use of their contents. 
They represent to us an Israelite, brought up in the Egyptian 
court, and enjoying the best possibleoppin-tunitiesof becoming 
funiilianzed with contemporary Egyptian civilization and 
thought. Driven from the land of his birth by palace intrigues, 
ho takes refuge in the Sinaitic peninsula and becomes a 
shepherd. We may bo sure that this highly educated and 
cultured man — a man who, as the narratives also do not fail to 
point out, possessed high and conspicuous ability — must have 
pondered long and earnestly upon religicjus and political 
problems. One day he beholds u marvel in the desert. The 
Deity, we are told, appeal's to him by a sign, and reveals 
Himself as the Eternal — the Ever-existing. I am aware that 
the view that Jehovah, or more properly Jahveh, is simply the 
third persousingularof theiinpoi'fect*ten.''f of thoHebrowverb 
bignitymg “to be” has been and is contested. Butwhen critics 
differ one may be allowed to introduce other considerations 
beside mere criticism. One may, for instance, be justified in 
contending that the founder of a famous religion and a famous 
polity may not improbably have been a ^'eat man, .ind that, 
from wliatever source his ideas were derived, he may reason- 
ably be supposed to have imprinted some grand religious 
ideas indelibly upon the heart and conscience of the race 
from which ho arose and to which he was sent. What more 
important idea could he have imparted to the people which 
have been destined to exercise so vast an infiueuce upon the 
other peoples of the earth than this : that the Being they 
had worshipped as Might — ^Slight to produce and save, and 
Might to destroy — was the Eternal Existence Itself, and 
therefore the Fount of all Being, in other words, as He was 
afterwards represented, the hving God — lirtng for ever 
in Himself and the Source of life in others ? t We are 


* the tense which repi events unjinithed •iction or condition, pest, 
present, or future. The notion, howewr, that tins tense is really the 
pretext tense, though not, I l)eliere, in favour with Hebrew scholars at 
tlie present moment, seems not unworthy of consideration. 

t He is being, i.c.. He continues to be ; He has never had beginning 
nor end. 
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not now permitted to cite the so-called “Five Books of 
Moses ” as embodjdng Mosaic teaching'. But the so-eallcd 
“Book of the Covenant”* is generally allowed to be nlraost 
if not q^uite, Mosaic in its date. And it distinctly tells us 
that God, as represented by Moses, was a Being who 
presented Himself in a moral aspect, and did not require 
obedience only, but i-ighteousness from llis votaries. If we 
may accept the first chapter of Genesis as the work of the 
founder of Judaism, the idea of creation was inseparably 
united with the conception of tliis Eternal Being. And it 
appeal’s to me, I must coufras, that the grand originality of 
this and the following chapters fits in better with the idea of 
their being the work of the founder of a religion than the 
aftei-thought of an unknown writer or editor some ten 
centuries after him.t The elementary conception of God as 
BighteousncsaasAvellasPowerw'aR gi-adually filled in by the 
prophets. The severer attributes involved in the title 
Shaddai were incorporated into the national ideas of Jahvoh 
and Elohim by their iviitings, and they did not fail to point 
to disasters in Israelite history as a consequence of their 
neglect of Him and His laws. It must be confessed that, on 
the whole, the idea of God contained in the Hebrew 
Scriptures, though sterner than that which is presented in 
the JSew Testament, is nevertheless a truly high and noble 
one, involving qualities of exquisite gentleness and tender- 
ne^ side by side w'‘h its unbending rigliteouHness and its 
rigid inflexibility towards those who fail to fulfil its 
requirements. 

Upon such a foundation as this the Christian idea of God 
was msed. We proceed to ask what special uiudifications of 
previoiw conceptions were introduced by the Cliristian 
revelation. We may first remark that it aims not at the 
negation but at the fulfilment, or rather the filling in, of the 
conceptions entertained by the Jews. God is still the Force 
which brought the nniveree into being; He is still the 
Eternal, the Unchangeable, the Ever-existing; He is still the 


* Exod. xx-xxiii. 

t 1 do not wish to deny thst this nnique reli^ons tesrcber may havo 
made use of traditions handed down from remote ages among his people. 
But he would naturally cast them into the form which seemed best 
adapted to his puipose. The idea that portions of inconsistent narratives 
were unintelligently pieced together seems to me hardly reconcileable with 
the high position of Mosaism among the leligions of the earth for 
thousands of years. 
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Living God, the source of ail life ; He still appears to us as 
unbeiuliugly just, as well as indesci-ibably tender. But only 
the teaching and the life of Jesus Christ can explain to us the 
apparent contradiction involved in such a conception, and 
resolve the mystery how a righteous Being can place forgive- 
ness of sin in the forefront ot His dealings with sinful man. 

I do not propose to enter into the theological questions 
involved in the solution of this mystery. Sutfice it to say 
tliat of late they have entered into a new phase, and that this 
phase is largely conditioned by a belief in the Dmne 
immanence, a fact which is strongly insisted upon by our Lord 
as reported by the Evangelist St. John, and which assumes 
an impoiiaucc for a long time unsuspected in the writings 
of St. Paul, St. Peter, and St. .lames. This doctrine reposes 
upon a declai’ation on the part of our Blessed Lord which 
may be looked ujion as the starting-point of His revelation — 
Hueu/M 6 de6<:, God is Spirit, or rather Breath* This 
declaration, it appears to me, has been much misapprehended, 
and the misapprehension has rested on a confusion of 
thought as to the meaning of the word spirit. Spirit has 
usually been represented as that which is opposed to matter. 
It may be observed that though philosophy presupposes such 
an opposition, neither Christianity or Judaism even so much 
as hint at it. In Greek and Hebrew, and perhaps in Latin, 
spirit means that which in breathed, but when applied to God it 
also involves the idea of Him who breathes it. Thus to the 
mind of the early Cliristian God appeared as the subtle, im- 
palpable, penctniting Essence which lies beneath all that is ; 
not identified, as the pantheist would have it, with Its own 
creations, not “ fusing all the skirts of self” in the Diidne 
Being, but ins^iiring and controlling Its own creations, 
and impelling them towards the fulfilment of Its own 
ultimate purpose. This indwelling Deity is obviously the 
God brought before us by the Evangelist St. John. The 
idea is scarcely absent from a single page of his Gospel or 
his Epistle.f It is tiie province of theology to show how the 

* This idea, it may lie observed, is Hebrew iu its origin. The Kuach 
Elohim is placed in the forefront iu the work of ci'eation (Gen. i, 1). And 
in the account of the creation of man (Gen. ii, 7), though a different word 
is used, the same idea is preserved. 

t It is the starting-point of both. Tlie Xoyot 5i>(waa existing, the same 
idea as is contained in the word Jehovali) np6s i^v Ofiiv. In Him life is, 
(«V airy f»ij (OTii'). The Xirmr is described as “ leading forth ” 
the Father or Source of life. Tliat is to say, He is the manifettation of 
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Divine indwelling is connected in the Christian scheme 
with the person, the work, the sacrifice of’ Jesns Christ. 
Into such questions it is not, therefore, my pui’pcse 
to enter. I confine myself to the fact, which no careful 
reader of the sacred records will dispute, that beneath and 
around all the facts of the Christian scheme lies the gi'cat 
fact that God is Breath, and that the subtle pervading 
influence emanating from Him is the ultimate source of our 
salvation from the evil influences which surround us. 

The Greek philosophic divnnes discerned this truth, albeit 
not too clearly. As has just been said, they were misled by 
importing the ideas of Greek philosophy into the Christian 
scheme. The leading principle of that philosophy was the 
antagonism of spirit or mind to matter. Another misappn- 
hension of theirs was the confusion of mind with spirit. 
In Greek philosophy these two things are identical. In 
Judaism and Christianity they are alti>gethor distinct. The 
one is a direct emanation from on high, altogether moral 
and elevating in its character; the other is the organ of 
the soul which draws conclusions from premisses, and by 
analogies and logical processes endeavours to arrive at the 
truth. Thus Origeu, in his De FriunpUt^ misses tin* true 
drift of Scripture teaching by endeavouring to show that 
Spirit is independent of body. He describes it as “ simplex 
intelleetualis natura” {it IB a. Bad pity that we have here Iho 
less definite Latin in the place of the original Greek). He 
says that the Holy Spirit is “ intellectual existence ” {sultsis- 
tentia), and speaks of the Divine nature as mitura ilia 
simplex et tota mens."* Yet in his Commenlart/ on St. .John 
he takes a more scriptural view of the facts, and speaks of 
God as being Spirit because lie breathes into us the breath 
of a Divine life, higher than we have by nuture.'f His 
instructor, Clement of Alexandria, has a noble passage which 
looks the same way. “ The bare volition of God,” he says, 
“ was the creation of the imivcrse. His mere willing was 
followed by the springing into being of that which He 
willed.”} In another passage he refuses to regard God as a 

the Divine Being, or the Divine Being in the act of self-nmiiifestatioii 
“From His pleroma” (our word “fulness” hardly conveys any idea to 
the mind) “ we all have received.” In other words each of us has a 
share of the infinitude of the Divine perfections. 

* De PrvnxipiU, I, i, 3-0. 

t Commentarj/ on St. John, iv, S4. 

} Exhortaiion to the Heathen, ch. iv. 
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theological ahstraction. He denies that lie is either “ the 
One, or the Good, or Mind, or lleing in itself, or Father, 
or God, or Creator, or Lord.” None of these terms by itself 
will describe His perfections. The world-ruler is, in fact, 
the sum of them all.* Elsewhere he speaks of God as the 
Source of all existence.t And he points out that the 
conceptions of God •entertained by the Greek philosophers 
were unsntisfaetory.J 

I do not prcjpose to take up your time with a history of the 
idea of God in the early Greek Fathers. It must, 1 think, 
be coufoseod to have oscillated between the teaching of 
Scripture and that of the philosophers. I have found here 
no more evidence of the sj'stematization of vague impressions 
on points of Christian doctrine than on other theological 
questions, the Person of the Sou alone excepted. Very often 
(tod is looked upon as a transcendent Being, outside things 
created. But there is a magniheent passage in AthanasiusJ 
which speaks of God as the Force behind all created things, 
and reealls the equally majestic language of St Paul, 
where he speaks of the Sou as the image of the invisible 
God, the Creator of all things, whose all-pervading influence 
holds them all together.|) In other words. God was looked 
ujion as both transcendent and immanent ; os dwelling in the 
visible universe and yet extending beyond it. Thus two 
tendencies of thought which have been regarded as incom- 
patible were wisely and reverently combined. 

It has been a misfortune for Western thought that it has 
been so largely dependent on the Vulgate — a very inade- 
quate vehicle, as most of us are aware, for the expression of 
(jreck or Hebrew ideas. Another drawback has been the 
inheritance by Western theologians <>f the Roman idea of 
(irod asa Potentate — a just and beneficent Potentate, no doubt, 
but still a PotontJite, and little more. In the earliest Latin 
Fathers the Greek idea of immanenco struggled with that of 
a just and wise Rider who dwelt outside iihenomena and 
governed them acconling to the counsel of His will. These 
two oppo.site tendencies are very strongly marked in the 
writings of Augustine. Unfortunately for us in the West, 
the Latin tendencies of that epoch-making Father ultimately 
prevailed among races brought under the influence of Latin 

* Stinm., V, 12. t /taV/., \ii, 1. J 

VoiUra Gi’Htef, 41-44. The whole iJnsHjige is most striking. 

II Col. i, 17. 
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thought over the more Scriptm-al aspects of his teaching, and 
it has not been until lately, ■when the roiie'wed study of the 
Greek Testament and of the Greek Fathera has revived the 
idea of the Divine immanence in man, •which had been largely 
lost sight of, that this idea of God as a Sovereign has been com- 
bined ■with other Scriptui’al attributes. I need do no moi'e than 
call your attention to the remarkable work of Professor Allen, 
of Harvard University, on the Contiumty of Heligioun Thought, 
in which he points out how the supposed antagonism between 
religion and science would have been reduced to a minimum, 
had not the idea, partly accepted by Greek theologj”, of the 
indwelling of God in man, and thi> consequent restui'atinii 
and ultimate perfection of the latter, been sulfered almost to 
disappear from the popular mind. The Latins lost sight of 
these ideas through their ig^norance of the language in which 
the Greek Testament was ■written. The Gi'eeks lost them at 
last on account of the growing coimption of their Church, 
and of the consequent tendency to substitute intermin- 
able refinements of speculation, endless discussions, pas- 
sionate conflicts of opinion, for the gradual gi-owth and 
development of the Christian idea, as revealed in Holy 
Scripture.* There is hope now that by means of free inquiry 
and full discussion, coupled ■ivith a fairer and njore critical 
study of our authorities, the ancient antagonisms between 
religion and science may altogether disappear, and the Book 
of Nature and the Be .ks of Scripture be looked upon, ns they 
ought to be looked upon, as the two complementary sides of 
the revelation of Himself by God. 

That hope is not by any means damped when we turn to 
the history and results of modern scientific diserwery. It is, 
on the contrai-y, vciy much heightened by a reference to them. 
Scientific men, it has .appeai-ed to me, took up at first a 
needlessly aggressive attitude t<.*wards revelation. It is 
title that the teacliers of religion hud for the most part 
committed themselves to theories which brought the Divine 
interfei-ences in the order of nature into far too great 
prominence, and had represented that order rather as a series 
of jerks than as a contiiuions development. As scientific 
research progressed, fact after fact was rescued from the 
region of the miraculous and reduced under the dominion of 


* Since these words were written, Bishop "Westcott’a Leumtffont, Work 
has cuiue into my hands. Very similar thouglits to those iu the text will 
be found iu pp. 8-11. 
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ordinary natural law. Hut though this might have been an 
exoelleiit roaHon for calling on religious teachers to modify 
tlieir language, it did not justify scientific diseoverors in pro- 
claiming a blank mateiialism. If order and law had bee n 
proved to reign in the material world to an extent which 
men in past ages had never suspected, it did not follow that 
order and law were to be enthroned in the place of Him from 
whom they proceed. Yet a very considerable number of men 
of science, some fifty yearn ago, ignored a first cause 
altogether, and confined themselves entirely to tlie observa- 
tion of secondary causes, while some very positively and 
defiantly declared that in matter all the causes of phenomena 
might be found. Divines, on the contrary, in their hostility 
to this sweeping conclusion, endeavoured to discredit 
scientific theories altf)gether. and the antagonism between 
religion and science thus became acute. Hut by degrees 
both parties began to reconsider their position. Divines 
lost their su.spicion of scientific research, and scientists (I fear 
1 cannot avoid the word) began to see that there must be 
some force behind matter.* Many of those who at first wore 
loud in their defence of materialism subsided into silence on 
this point, and while admitting that their adversaries had a 
better case than they at first supposed, preferred to suspend 
tlieir judgment on (piestions so tremendous as the origin of 
all things. Others, again, after many painful and ug< -nizing 
stniggles, found themselves at last able to accept the 
Christian faith.t 'I’hey diil this with the less difficulty, 
because it beciime clear that, in the .simple and true sense of 
the woi'd, evolution was not in the least incompatible uuth 
Christianity. Hy evolution I do not of coiu’se mean the 
doctrines of Mr. Darwin. It is not my intention to discuss 
the Darwinian theory of evolution. I believe that it is 
now disputed on many grounds. The hold it obtained for a 
time was due to the craving of human nature for certainty, 
and the tendency, in a restless, busy, and impatient age, such 
IIS this is, to imagine that certainty is to be obtained by being 
content jurtire in verba vuujistri. It also rested largely on the 

♦ “ In our endcavouis to understand tlu* woiidera u! nature, we tutve 
ever brought before ua the fact that thei-e lU-e iiinuiiierable mysteries 
which can never he aeoonntod for by the o|)eratioiis with which .si'ieuce 
makes us familiar, but which demand the intervention of soiue_ Higher 
Power than anything tliat man’s intelleet cun eompreheml.” Sir it. S. 
Ball, Tran*. I'lW. In*t. roK xx.riii, p. IM.— lit). 

t The case of Dr. Romanes will occur to e^ ery one. 
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respect which was due to Mr. Darwin’s amazing knowledge, 
nntiring industry, and insatiable thirst for truth. 

The tendency towards premature acceptaiieo of results is 
to be found in various departments of thought to a greater 
extent, I fancy, than has ever been the case before. It was 
so m the case of Mr. Darwin, lie was not only, as has just 
been said, a man of character, •)f principle, of remarkable 
acuteness, and of the most cxti’aordinary industry, but ho 
had been unjustly attacked, (^onsoiiueutly the theories of 
Evolution by natural selection, the struggle for existence, 
and the survival of the fittest, were enthusiastically hailed 
as the final results of science by a host of scientific 
investigators. I cannot prt'tcnd to speak as an expert in 
this matter. But my experience tells me that in tlie early 
stages of scientific investigation the opinion of an imparti.il 
outsider is not to be despised. I will not a.iy that 
I am an impartial outsider. But I may at least bo allowed 
to express my conviction that the evolutionists of tho 
last century were in too great a hurry to announce the 
settlement of a great (jncstion. 'I'lie most careful and 
industrious invisstigator might have hesitated to proclaim 
any I'esults of his geiicrali/iations from the mighty host <'f 
facts which stared him in the f.ic<‘. He might have bei“n 
pretty eui'e, one might think, that he had omitted one or 
two factoi's — ^possibly a good many more — whii-h ■were of 
infinite importance . , solving the problem ot the universe. 
I iicv er, when I tiy to study the demoustr.itions of scientific 
hypotheses, can resist the impression that there is too 
frequently a tendency to jump to conclusions uriwanunted 
by the premisses, and that to establish conclusions from 
those premisses is a far more difticult task than many of 
those who have attempted it imagine. It will be a long 
time yet before we know all the causes which contribute to 
the evolution of species. Impatience is the parent of ciror. 
We must be content to wait, it may be foi‘ ages, before avc 
have collected, marshalled, and generalized coiTcctly from, 
all the vast store of materials before us. 

Meanwhile evolution, in the sense of a power working 
from within, as distinguished from interferences from 
without, is confessed on all hands. We cannot deny that 
it is by forces working within, not by inteiferenccs from 
■unthout, that the matenal universe, as well as plant, animal, 
human life, is produced. Evolution is jilainly a law of 
the universe at the present moment. There is, therefore, no 
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reason why it should not have been a law of the univerf'O 
from the beginning. So the H<-brew Scriptures seem to 
tell us. The Breath of God brooded over the surlaeo of 
the waterB, and the renult of Ilis action was the production 
of form in the fonnlefis and life in the lifeless. Where the 
mistake comes in is in the notion, found alike on each side 
of the question, that the fact of evolution is incoinjiatibh- 
Avith the working of a Divine mind. It is nothing of the 
iiort. The creative energy can unfold from within as well 
as interfere irom without. It can graft new' ftnins on old 
ones by a new’ impulse from w'ithin as easily as Ave can 
graft a rose bush or an apple tree. And the intlueuce of the 
Din’ne mind is ns necessary to the true tlieoiy of evolution 
as it Avas to the old notion of peipetual interferences. No 
other cause than that influence can, I think, be assigned for 
the production of ncAv species, especially W’hen the laws 
Avhicli regulate life* seem to be directed toAvards the pre- 
servation of existing distinctions and towards the prevention, 
under orilinary circumstances, of the development of one 
species into another. Thus the comparatiA’ely modern idea 
of the benevolent desjiot. goveniiiig by suceessive exertions 
of an arbitrary Avill. is replaced by the old HehrcAv doctrine 
of a Divine firce, governed by self-imposed Iravs, and 
Avorking for the good of sentient Wings. The only modifica- 
tions Avhich ai-e required are those Avhich are introduced 
first hy the reA'elatiou of God in Christ, Avhich taught us 
to look upon God, not lUily as I’oAver. Mind, Will, or even 
Life, but as primarily and uIhia'c all Love, thus enthi-oniug, 
as surely should l>e the case, the moral aspect of His Being 
alnivc all othei's, and next hy the discoveries of science in 
later years, which have shoAvn, from the facts of the 
Divine Avorking that greater liinitatiuns have been ]>laced on 
the exercise of the I fivini' Avill by the jirineiples of order and 
laAv, than had been couecivetl possible before this Avide 
extension of our knoAvledge.* 

In truth, then, scientific research has simply brought the 
old idea of inimaueuee, hinted at in the Hebrew' Scripturi‘s.t 
fitfully discerned by Greek and almost entirely obscured in 
Latin Christianity, once more into prominence. The despot 
theory — and in medimval and ca'Cii to a certain extent in 
modern theology the despot Avas not always benevolent — 


* I may lie iH-rmitted ono^ moie to n-fi'r to Lessons fnun 11 orl", 
pp. 30-}t2. + A'.ff., Psiiliu cxxxix, 15 ; l.saiah xxvi, 12. 
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gives place to that of a mighty energy operating by its laws 
of evolution, steadily, tirelessly, uninterniittently, onwai’d and 
upward. From the formless void to tlie universal cosmos, 
from the ascldian to man, from the psychical body to the 
spiritual body, from the psyehical man to the spiritual man, 
from the Fall to the day wlien even the Head of humanity 
Himself shall yield up His Empire “ to Him that did put all 
things under Him that God may be all in all,” there has been 
a triumphal forward march of the Divine order from one 
conquest to another, from one achievement to another, up 
to the restoration of all things, when there shall “ be no more 
anything accursed; when the throne of God and of the 
Lamb shall be in the heavenly city where He dwells, and 
where His servants do Him service; where there shall be 
night no more ” because the Eternal Light is ever shining ; 
and where His servants “ shall reign for ever and over in 
the light which He is giving.” 

Here, perhajis, I might well stop. But as it is by no 
means probable that I shall again address the Institute upon 
this gi'eat and fundamental topic, I may ask permission to 
offer some cautions which my meditations on this matter 
have suggested to me. In the first place 1 would remark 
that, as Mr. Balfour has told us in his Foundations of Jielief 
theological propositions require a new “ setting,” if they are 
to meet with a ready reception in the present age. And in 
no point is this fresh .etting more urgently required than in 
our conceptions of the Divine Being lliinsulf. The old 
“ potentate ” theory need not, it i.s true, be abandoned. But 
it needs to bo qualified according to the ‘’analogy of the 
faith.”* It needs to bo subordinated to ideas yet more 
primitive and fundamental. That offences against the 
great Ruler of the universe ai’c matters of grave import, 
and that they need adequate punishment and call for 
adequate atonement, need not be disputed. But above and 
beyond these propositions, we must also look upon God as 
tlie great Force working through and in nature and man, 
for the evolution of a great moral pui-pose, the perfection of 
rational beings. In the second place I Avould suggest that 
it has been a serious mistake on the part of some tliinkers to 
imagine that the idea of God is a simple one. As God is at 
the root of everything that is, ns lie touches ns at every 


* Uom. xii, G. 
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point of onr complex being, material, mental, moral, one 
would imagine that the idea of Him mnat be otic of infinite 
complexity, ily friend Professor (’aldc'eott, in bis Icindlv 
notice of my paper read before the Institute in Febrnarv, 
1883, and of iny addendum to it in my little book on the 
Nicene Crecil, remarks that I “ let <lowu a very wide net for 
the ‘strengthening,' and — we may suppose — the filling in. of 
the fonce]»tioii intuitively given at tl»e outset.” • Holding 
the views I do. it would be strange indeed did I not do so. 
I •would let down “a very wide net,” an infinitely wide net. 
for the strengthening and filling in ot our ludimcutary 
conceptions of a Being “ of infinite powei-, wisdom, and 
GoodneB8.”t ^Vo have already had a warning from Clement 
of Alexaiidiia against one-sided conceptions of the Divine 
nature. In fact, as 1 remarked in my former paper,f I 
believe tlie best way of treating the question of the Being of 
God to be the scientific one. In other words, I contend that 
our theories of the Divine Being, as of other truths, should 
be founded on the principle of inductions from observed 
facts ; and that thus, by successive ajiproximations, we 
should arrive, not at a complete knowledge of the Divine 
nature, but at us chise a correspondence with the truth as 
should be necessarj as a guide to act'on. I ilo not 
altogether deny that among the factors which contribute 
to our knoAvledge on the subject intuitive impressions are to be 
reckoned. But I confess that, on reconsidering the subject, 
I should be inclined to restrict the area of our intuitions. I 
would not extend them to the intellectual ; I would confine 
them to the moral region. In the intellectual direction I 
should be inclined to deny the existence of intuitive con- 
ceptions of God and confine inyse-lf to maintaining that each 
of us has a capacity for receivmg impreasions of the Divine 
nature from external sources. But the workings of 
conscience I should ascribe to the direct influence of the 
Divine p.jwer upon the heart of man, though restrained in 
its operation by the imperfection of tlie moral organs 
through w'liich it works. Such an influence I believe to have 
been at work from the very first. But far more is this the 
case since the revelation of God in Christ. If, by virtue of 
our faith and of tlie atonement wrought out for us by om* 

TAe Philo»op/iii of Belief, p. 342. 

■t Art. I of thv C'hurc-h of Eiigknd. 

J Also in niy little Iwok ou tlie Nicene Creed. 
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Lord Jesus Clirist, God dwells in us, and w(* in Him, surely 
there must be a revelation of Himself to the heart in which He 
thus dwells — a revelation proportionate to the depfieo in whicli 
our Avills have become identified with His. This is what He 
Himself tells us : “ If a man wills to do His will, ho shall 
know about my teaching, whetlu-r it be of God, or whether 
I speak of lilyself."* I do not say that the intellectual side 
of the question is to be neglected altogether. en'or, 

moral or intellectual, tends to lead us astray. AVo need that 
each factor in onr complex organization should contribute 
its proper share to the process of investigation. Hut 
inasmuch as the highest relations of God to His creatures 
are moral and spiritual, not merely intellectual or material, it 
is to the correspondence of the moral and spiritual part of 
our being to His that wc must turn for the highest 
revelations of His nature. 

The truth is that we have boon too much accustomed to 
separate speculation from revelation, instead of basing the 
former upon the latter. And we have been inclined to 

3 086 tnat th<‘ being of Gmi was rather a purely inteilec- 
than a practical question. We have attached too muih 
impoi'tunce to abstract ideas, whereas it is impossible to 
conceive of God apart from the universe, Ho has bi’ought 
into being — anuniversi' which soars above the n'giou of the 
material to an extent which is not “dreamed of’’ in most of 
our “philosophy." E 'cu the Greek conceptions of the best 
age of Greek tlu'ology seem based rather on the ideas of 
Plato than on those of the Old and New Testaments, 
Accedamna ail foiite\ W’e must go back to the days ol the 
old conceptions of God as a living force manifested in tho 
world which He has brought into being, and as an ctenial, 
self-existent Kulcr of tJiat world for tho highest good of beings 
who live, think, and feel. We must conceive of the acting 
and working Elohiin, the Moral Avenger Khaddai, the un- 
changeable and impeiishable Jahveh or .Jehovah. And we 
are bidden to think of Him as dwelling in as well as extending 
beyond phenomena. Modem science has coufimied this view, 
w'liich is the Bible view from the bemuning. It has shown us, 
mere clearly than wc ever saw btuore, the evolution of tin* 
Divine puroose through the Indwelling Power, It has proved 
more clearly than ever before that that evolution of purpose. 


* St. John vii, 17. 
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that manifestation of power, proceeds in aeeordance with Die 
direction of an Infinite Mind. If we are to give nj) the million- 
fold evidence of design in consequence of certain o yo /or/ 
ohjections of philosopln'rs, Ave iniist he prepared to ahandou 
the laws of evidence altogether.* It has taught us, once more, 
to recognize the r)nward smd upward sweep of that ])uq)08e 
as a continuous flow of the Divim- euerg;v', not as a serit s 
of inteiTUptions or interferences from without. If modern 
science has failed in its theoiies of (iod, it has hi'on because 
it has too severely confined itself to the material universe. 
If metaphysics has also tailed to give us workable ideas 
of God, it has been because it has too closely confined itself 
to the intellectual side of the question. ^Ve need a Avider 
range of thought if Ave are to attain to satisfactory con- 
ceptions of the rrimal Force beneath phenomena. We miKt 
gi-asp the idc'a of the loA'ing Avill of a Personal Heing, capable 
of entering into moral relations Avith Ilis creatures, and 
directing all the forces He has calleil into existence towards 
the realization of a moral purjiose. We must study the Avork- 
ing of the I'eligious idea among all peoples, and recognize in 
it an influenee Avhieh has lieeu implanted by the Creator for 
beneficent ends, and AA’hich, in spite of the manifold 
perversions 1 o Avhich it has been liable, has not, on the 
whole, failed to attain those ends. Above all, Ave must not 
fail to discern in the Incaraatiou of Jesus Christ the last 
step in the Divine evolution of humanity, grafting upon, or 
biinging out of, the “old Adam” a new and more perfect 
tj'pe of human life, and through the Eternal Spirit energizing 
for ever among the sons of men t«) produce in them the con- 
formity to the image of Gotl, Avliich tlie Eternal Sou tlisplayed 
among us, and has uoav exalted to the right hand of God. 
WluMi, therefore, I say. “ I belicA'c in God,” I may A'eiiture 
to expand my creed as folloAA’s ; — “ I belicA'c in a gi'eat and 
living Intelligence ami Energy. <*tornal, all-Avise, all-holy, 
all-embracing, in Whose never-ceasing action the material 
is subtudiuated t»> the mental, the mental to the moral, the 
moral to the sjuritual. Who in bringing the material univers*' 
into being has done so for the welfare of sentient beings, and 


* In my book on the Nieene tVeeil J have |X)inte<f out that Kant has 
given up the argunient from design on a priori ground^, and I hsive 
commented with some severity on wljat ai)j)ears to me soiuenhat like a 
slovenly treatment of so great a question on the jnirt of the renowned 
philosopher. 
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Who seeks to produce iu each of fcliem tlie liighest develop- 
ineut of which’ their nature is capable. I believe that the fullest 
knowledge of His being is to be attained, not by logical 
demoDsti'atiou, but by observation of, and reflection on, His 
works in the realms of matter, of mind, of soul, and of spirit,” 
and by the close communion with Him which comes from 
faith in His Word, and obedience to Ilis Commandments. 
“ And thus,” as Bishop Pearson would say, “ I believe in God, 
the Father, the World-Ruler, the Maker of heaven and 
earth, and of all things visible and invisible.” 


Discussion. 

The Chairman. — I am sure we have heard with the deepest 
interest this most valuable paper, and I shall now welcome 
remarks that any who are present may desire to make 
upon it. 

Rev. Canon Girdlestonk, M.A. — I think this is a most stimu- 
lating and suggestive paper, and we are all, I am sure, under a 
great obligation to Mr. Lias for having prepared it and read it 
to ns. 

There are only a few points that I desire to call attention to, if 
I may do so, in the wav of criticism. 

There are two soarccs of the idea of God given by the author, 
' viz., observation and reSection. I think perhaps it is an over- 
sight that conscience is left out. It seems to me that with the 
mass of mankind reason and conscience always go hand in hand 
as concerning the things of God. 

Then farther on I find what can hardly bo an oversight, viz., 
that in the patriarchal age the thought uf God was one of 
" illimitable Might.” He says, “ Of the moral qualities of this 
Being, conceived of as illimitable Might, wo have, again, no 
information.” That is wholly opposed to my own conception of 
what the thought of God was in the patriai-chal age. I will only 
give one sentence of Abraham’s— one of the grandest and one that 
sticks to ns all — “ Shall not the Judge of all the earth do right ?" 
It is a magnificent sentence, and it does not stand alone. The 
whole idea is inclnded in the idea of the fall, the idea of Cain and 
Abel and onward, and it seems to be moral teaching concerning 
character and, consequently, concerning God. 
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Then, again, there in a reference to the term Shaddai for God. 
I do not think it has anything to do with the Hebrew root, 
Shad, in the senno of destruction, but with another Hebrew 
root, and has to do with the cherished idea of the Jews which is 
consistent with God being all-sufficient rather than an Almighty 
Being, and in all the passages in Genesis that I can find it has to 
do with God’s promise of seed — the numerous seed of Abraham 
and his son and gp'andson. The impression conveyed by the usage 
of the word is that it refers to the richness and bounty of God.* 

There is another passage that I would call attention to. It is 
a difficult subject, but very important. It has to do with the 
suggested declaration in the New Testament that God is Breath, 
Long before our Lord’s time the Hebrew scriptures had abounded in 
the use of the word Enoch, and it is impossible to conceive that the 
passages referred to breath in theordinaiy sense of the word. The 
truth is that divine things are largely known by analogy, and there 
are two analogies which we naturally look to — one is the wind, 
which suggests an unseen force, and the other is breath, which 
suggests life and deep feeling. Life, Feeling and Force are the 
three words which analogy gives us concerning the thought of 
God. This matter was threshed out in the Old Testament and we 
find it much earlier than is suggested here, and although the word 
Matter is never used in the Bible in its philosophical sense, the 
word Flesh is used in the Old and New Testaments in contra- 
distinction to Spirit. 

I well remember a sermon, as some of yon no doubt do, preached 
by the celebrated Baptist, Robert Hall, on the spirituality of God, 
for which he took one of these Old Testament texts as his guide, 
the one in which the Egyptian horses ai-e referred to as Flesh 
and not Spirit (see Isaiah xxxi, 3), and really, when I think on 
that passage, the word Flesh answers almost to the philosophical 
idea of Matter, though it is not used for strict philosophical 
purposes. 

I am thankful that Mr. Lias has raised the question concerning 
the meaning of the words “ God is a Spirit,” or, as some persons 
prefer it, “ God is Spirit,” i.e., by nature spiritual. Bus 
before I can discuss the Divine Spirit, I must have an idea of the 


* See my discussion on it in Old Testament Synonyms, Snd ed., p. 32. 
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human spirit. How can I tell what tlie nature of God is unless I 
have an idea of my own nature ? If you have a low opinion of 
the nature of man yon will hare a low idea of God. 

If we could get to know more of — I will not say psychology, but 
— pneumatology, we could discover what we mean by spirituality, 
and a great deal of good would be done not only in connection with 
this subject, but also with regard to varions other discussions. But 
I think you will hud that spiribuil in the Bible always includes 
moral, and also the thought that there is a Being higher than 
ourselves that works within us. So that it is far more than a 
matter of feeling or sentiment, but rather a question of fome and 
righteous attraction, and that force cannot be dissociated from the 
idea of personality. Thus you hare in the Old Testament and the 
New Testament the thought of personality, plus thought, plus 
feeling. While you have the two analogies of the wind and 
breath, you feel that they are not more than illnsti-ations and 
yon must look beyond the illustration for the grand truth, and 
when we get that truth with regard to man, I think it is possible 
to build up our thoughts with regard to the Divine Being 
also (see Old Tettament Hymmymt, s.r. Spirit). 

Bev. John Tuckwei.Ii, M.R.A.S. — Like the last speaker I do not 
wish any remarks that I make should be regarded as wholly depre- 
ciatory of the paper, but it seems to me that perhaps there is a little 
too much conceded t j the idea of evolntion in the paper in connec- 
tion with Christianity. Evolution, as applied to nature, may be 
regarded as a useful theory up to a point, but I think it must be 
admitted that a great deal more information is required on the 
subject before we can Snally accept it. If we go buck, as far as 
we know, to the origin of things— take, for instance, the nebular 
hypothesis from which all creation is supposed to have started. 
Supposing you grant that there was a mass of nebulous matter 
somewhere in space, that nebnlous matter somehow got started 
with motion of a particular kind, and according to the law of the 
correlation of forces, the amount of force that starts the whole 
process mast be equivalent to all subsequent I'esnlts. Then comes 
the question, Whence did that force originate which started the 
whole nobnlons mass in such a way as to produce the results of 
sidereal motion? Did that force originate in the nebulous mass 
itself P I think it must be admitted that r.o such hypothesis is 
proved, but that the force must have originated from something 
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ontside and beyond the nebalous force itself. So 1 think yon will 
find that in Christianity there has been an external force which has 
been at work from tlie beginning. In Scripture where did the 
whole idea of the creation of the world originate Y If you read 
that first chapter of (xene-sis what cause was behind, according to 
scientific thought, the millions of years before the creation of man ? 
Man could not have discovered those facts. 

Then the lecturer tells us that evolution is going on now. I 
have failed to ascertain that there is any proof of that fact. It 
seems to me that there is not any evolution going on now. There 
does not seem to he a springing into being of any new species. It 
would seem therefore as though the Almighty Spirit originally 
impregnated matter, so to speak, with vitality and that that has 
ceased and that there is no evolntion going on now, as previously. 
Again, applying that to Christ, from whence came the knowledge 
or idea, of the Trinity — the Almighty God becoming incarnate and 
living a life of humility, dying on the cross, rising again fiom 
death, ascending into glory, interceding for man and sending forth 
His Spirit foi' the regeneration and salvation of man ? Where did 
that idea come from ? Did that come from a process of evolution 
out of the human understanding? If we regard Christ as 
incarnate it is impossible to apply evolution. He came from the 
Father. He came into the cosmos and He says, “ 1 leave the 
cosmos and go unto the Father.” It seems to me, therefore, that 
we cannot apply the evolution theory to onr Christianity and try 
to work it out on those lines. 

I am obliged to take a little exception to the idea of Divine 
immanence which the writer of the paper laid so much stress on. 
No doubt the universe is the dress, so to speak, of the Almighty ; 
but yon cannot apply that idea to our humanity entirely. Will 
any dare to say that if God tells you there are certain persons who 
are living in the world without God, that the likeness of His 
Divine image is to he applied to those jiersons so living without 
God ? Is God working in those that are living without Him ? 
If so we must make the Almighty the author of much that is 
repulsive to His Divine nature. 

While there is so much that is excellent in the paper, we must 
be on our guard against letting our ideas proceed on lines that are 
not in accordance with Scripture, and it i.s necessary in that view to 
carefully filter them. 

F M 
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Aev. Prebendary Wace, D.D. — At this late hour I shonld 
not be justified in troubling the meeting ■with many observa- 
tions ; I only wish to thank Mr. Lias very much for his 
paper. 

I think the gentleman who spoke last need not bo afraid to let 
the ideas expressed in the paper pass into his mind, provided, as 
he says, that he will “ filter ” them. 1 think their substantial 
truth will be apparent to almost everyone. But the principal 
thing that I would ventura to say anything upon, in supporting^ 
the paper, is the great stress that Chancellor Lias has placed 
on the idea of God being formed from induction and not 
from a jnwri reasoning. We have a great advantage on this 
subject iu the present day. We have two great sources of our 
knowledge of God, viz., the word of God and the opeiations of 
Nature ; and, if I may be allowed to say so, the only danger that 
has arisen is from the attempt of one of those sources to act without 
the other. As Chancellor Lias says, the assistance that has been 
given by science in forming our ideas of God is, practically, 
incalculable. I will mention one point ; and that is the 
demonstration gpveu of the unity of God. There was nothing 
unnatural in the Greek conception of a number of diffo-ent deities ; 
but when science has demonstrated that all the forces in nature 
are working in absolute unity you have scientifically established 
that fundamental part of the Christian creed. But you have to 
take into account the fact of revelation as a necessary part of 
the whole subject. It is perfectly absurd, on purely scientific 
grounds, for anyone to talk of the idea of God without taking 
scripture and our Lord’s life into consideration. They are most 
momentous. You have got to explain them, and when yoa bring 
those two things together, the phenomena of Scripture and the 
phenomena of the Universe, you get the first step towards an 
approximation to the idea of God. 

There is one phrase in Chancellor Lias’s paper that I would 
take exception to, and that is the one in which he speaks of 
“ that approximation to the idea of God ” is a hope that is held 
out to human nature through infinite ages. The idea of the being 
of God is so vast that our minds now fall short of it in the result 
but the blessed hope is held out to ns that we may progresn more 
and more to something like an approximation to an idea of His- 
infinite perfections. 
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Rev. Chancellor Lias. — As I understand Dr. Wace 1 think 1 am 
thorongblj in agreement with him. 

Professor Lanohorxe Ouchard, B.Sc. — Chancellor Lias has 
given ns a thoughtful and suggestive paper, as anj paper from him 
invariably is. I cannot, however, feel myself to be in agreement 
with him in regard to some of the statements he has made in the 
paper. For instance, he ventures to assert “ that, like the idea of 
self, the idea of God, as formed by man, is, primarily at least, the 
product of experience.” 

That strikes one as being, perhaps, a little contradictory of 
what he has said in a previous page, where the idea of God is said 
to be an exception to this — “ I am inclined more and more to 
regard experience as the true foundation of all knowledge, except 
that of the Divine Being.” Mr. Lias strikes me, therefore, as 
being slightly contradictory here. But can we really suppose 
that our idea of God is obtained from experience P Yon must 
have a notion of a thing to precede its experience ; and as to the 
idea of God, it is not easy to see how the idea of the infinite can 
be given by experience. Experience does not supply the idea of 
the infinite at all. Take the notion of space, time, or duration. 
The notion of infinite space or duration is only intelligible as a 
notion of an infinite attribute ; but the notion of an infinite 
attribute requires the notion of an Infinite Being to whom the 
attribute belongs. It appears to me, therefore, that yon cannot 
trece the original notion of self and of God to experience. But 
undoubtedly our knowledge of self and our knowledge of God are 
very much increased by expei'ience ; but that is not the original 
notion, but rather a develop uietit of it.* 

I am inclined to agree with what fell from Canon Girdlestone 
with regard to Abraham. The patriarch must surely have had ii 
definitely formed conviction os to the moral character of the God 
he worshipped when he so trusted Him that he forsook Iiis 
country and home and knew not whither he went, and was even 
prepared to sacrifice his own son ! Would that be possible, unless 
he had the most complete faith and confidence in God and His 
goodness ? 


* Is tlierc not sonip (.-oufuMion of plnuse, or words, in s^ieirkiug of fhe 
“idea of God," or “knowledge of God"/ Do we really not mean (as 
Dr. Ware ])oiuts out) ideas or knowledge of His attributes and 
perfections /—Ed. 
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The learned author gives rather an extraordinary definition of 
evolution, and he says, “ Meanwhile evolution, in the sense of a 
power working within, as distinguished fi-om interferences from 
without, is confessed on all hands.” It may be “ confessed on all 
hands ” that there is a power working within nature, working 
according to what we call “ laws but that is not evolution. Any 
belief in a Divine working in nature is certainly not confined to 
evolutionists, or confined to them principally. Fart.her on he 
appears to regard evolution, as generally defineil by evolutionists, 
as a process by which one species is transmuted into anotln'r. 
“ Evolution is plainly a law of the universe.” It is not a law of 
the universe, and there is no proof of it. It is an a priori 
hypothesis. 

On p. 59 I find a curious argument: “The creative energy 
can nnfold from within as well as interfere from without. It can 
graft new forms on old ones by a new impulse fi-oni within as 
easily as we can graft a rose bush or an apple tree.” Undoubtedly 
it can. Who can doubt that God could work by the curious and 
grotesque method of evolution, or otherwise, if Ho so pleased ‘r* 
The question is, does He do so ? not whether He can do so; and if 
no new species can be found to be produced from previously 
existing species, it is not credible to say that evolution is ii law or 
a fact. The evidence is all the other way. You must produce your 
new species and not quietly assume that they are produced and 
argue from that. Variety is produced, no doubt, but not species. 

It was Huxley, who is a pretty good authority for not accepting 
evolution, who said in a letter to Faraday, “ We cannot prove that 
a single new specie.s has been produced.” The learned Chancellor 
proceeds, “ No other cause than that influence can, 1 think, be 
assigned for the production of new species, especially when the 
laws that regulate life .seem to be directed towards the prevention, 
under ordinary circumstances, of the development of one species 
into another.” That was ably pointed out by Lyall’s experiments* 
and those of Dr. Dallanger with monads, when it was found that 
you could not produce new species from previously existing ones. 

At p. 61 of the paper the learned Chancellor expresses his 
belief that we have no intellectual intuitions of God. Why not ? 


* Lyall was a great reasoner, but not exj«rii«enlaliht ; the reference i» 
probably to some other authoiity, — En. 
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Wo have a notion of infinity. Can that notion be explained except 
by reference to an Infinite Being ? And that Infinite Being is God. 

Passing on to p. 63, 1 am sorry to see a sentence against 
which, as a believer in Christ, T protest with all the indignation 
and all the enei^y of which I am capable. That passage reads, 
“ Above all, we mast not fail to discern in the incarnation of 
Jesus Christ the lost step in the evolution of humanity.” 1 
entirely deny the truth of that. I am exceedingly sony, and it is 
n matter of astonishment and regret to me, that the learned 
Chancellor should have permitted himself to write that sentence. 
The incarnation of the Lord Jesus Christ, according to the 
Christian doctrine, was not the result of any natural law working 
in hamanity. It was a stupendous miracle. I remember, years 
ago, bearing Chancellor Lias in this room speak of miracles and 
how I admired bis able arguments in defence of their reality, and 
I can hardly believe that this is the same gentleman who so boldly 
championed Christian miracles. The incarnation of the Lord 
Jesus Christ was a miracle. 

The C1UIK.MAN. — I do not think the author’s words can be said 
to be capable of the coustrnction put npon them by Professor 
Orchard. 

Rev. Chancellor Lias. — It is Divine evolution, of course, of which 
I spoke (page 63). 

Professor Okcuauu. — Then yon admit that Divine evolution 
includes miracles. 

Rev. Chancellor Lias. — Yes, I believe evolution is a Divine 
process ; I said so all the way through. 

Professor Okcharh. — And includes miracles ? 

Rev. Chancellor Lias. — Yes. 

Professor Okchard. — I was afraid the author did not mean that. 
I am obliged to Chancellor Lias for stating what he has just now 
stated. 

Rev. Chancellor Lus. — I thought that possibly it would bo 
better to make my reply more full when the proceedings are 
published, and 1 w'ill try to make a written reply ; but I would 
make one or two observations. And first, as to what Canon 
Qirdlestone said about conscience being left out in the paper. 
Though there is no special reference to it, I imagined it would be 
seen where it came in. 

Then with regard to my reference to Hebrew history, I may 
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say 1 am in ehaokleB by the fact that a very influential section of 
the clergy of the Church of England, including persons in high 
places, do not allow me to talk on the Pentateuch as history at all, 
and therefore I have to get it where I can find it. Then as to the 
expression, “ Shall not the Judge of all the earth do right P ” that 
seems to me to prove the contrary of what ho contended for, for it 
seems to me that Abraham was in great difficulty and was not 
quite sure that “ the Judge of all the earth ” would do right.* 

With regard to Shaddai and God as Breath, Canon Girdlestono 
and 1 have simply given an opinion, and therefore that does not 
come much into aigument. When he says that Fleek, in the Old 
Testament, represents Matter, 1 am not with him there, and 1 do 
not think he has taken a very accurate view of Old Testament 
teaching on that point. I do not think he apprehended what I 
meant by evolution. I meant what Dr. Gladstone spoke of, viz., 
development. He says himself that he believes in evolution up to 
a certain point. So do I, and I do not think I go beyond that. 

As to the doctrine of Divine immanence, if I read my Greek 
Testament aright, immanence is merely a Latin form of abiding 
which wo read of in the Gospel and Epistles of St. John ; but I 
can express myself more fully on that when I reply in writing to 
the paper. 

J. H. Gladstone, Esq., D.Sc., F.R.S. — At this late hour it would 
not be desirable to detain you with many words. 1 may, however, 
be permitted to express the great pleasure I have had in listening 
to a paper with which 1 think all, whether theologians or thought- 
ful scientific men, will substantially agree. 

An interesting point is the comparison between the historical 
development of natural science on the one side, and the historical 
development of the knowledge of God as made known to us in the 
Holy Scriptures on the other. It appears lo me that there is a 
very striking parallelism between the two. We have just been 
shown that nature affords conclusive evidence of one supreme 
mind, and the unity of God is of coarse affirmed in the Bible ; in 
both instances the conviction of this unity has become more and 
more evident as knowledge has increased. 


* The author here seems to take a mistaken view of Abraham’s meaning. 
The interroeatoiy form of the expression is the strongest evidence that 
the Patriarw was certain that God would do right — £ d. 
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Again, there was an early conception that God was like a greatly 
magnified man, bat in both departments of human thought it has 
become more and more evident that “ His ways are not as oar 
•ways.” The early conceptions of God have frequently repi-esented 
Him as — shall I say? — capricions; but the gradual widening of the 
scope of revelation has made known to us more and more His 
divine purposes and plan, just as the Chaos of the ancient nataral 
philosophers has given way to our present belief in a Cosmos and a 
Reign of Law. 

This idea of development in both departments has long been 
familiar to me. I gave a series of lessons to my Bible class “ On 
the Harmony of Successive Revelations” in 1850, nine years before 
thepublication of Darwin’s Oriijinof Species, and ten years before the 
notable contest between the Bishop of Oxford and Professor Huxley, 
at which I was present, and had a talk with Huxley as we left the 
hall. This controversy has almost ceased to exist, or to arouse 
interest. It seems now to be pretty generally acknowledged that 
the way in which God has reveled Himself as disclosed in Scrip- 
ture is in accordance with what may be deduced from a study of 
nature. 

The Chaikua.n. — There are one or two very valuable comments 
which the Secretary has received and which will bo printed with 
the discussion. 

Alay I return our thanks to Chancellor Lias and add my own 
thanks to him for the admirable way in which he has brought 
forward certain points that 1 have been feeling after, but not 
very successfully, until I read his paper ? I believe this doctrine 
of Divine immanence, or belief that God upholds all things by the 
-‘word of His power,” whatever the mysterious word logos means, 
is, as Chancellor Lias says, the link between the mistaken concep- 
tions of science and Eternal Truth, and 1 thank him most heartily 
and ask you to do so. (Applause.) 

The ^Meeting then adjourned. 


ThK KOI.LOWlXl) COMMUKICATIIIXS WEIIK KkCEIVED : — 

Prom Rev. Professor Caldecuj j'. — The di.scussion on this paper 
turned upon some of its main features, but there were also some 
other points in the paper which merit attention at this time — points 
belonging to another region of “ science,” the field of psychology. 
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This region is being slowly admitted to share in the honourable 
name of science, but only slowly. Even Mr. Lias, while making 
good use of psychological results, seems to have only the physical 
region in view, when he writes the woi-d “ science,” though in 
reality he is thinking of much more. 

First. Mr. Lias has himself either made good nse of psycho- 
logical science, or else has by his own interpretative faculty 
succeeded in setting himself in the main stream along which 
modern psychology is flawing on a most important point. The 
rank of intellect among the forces which produce our living beliefs 
is not rated by modern psychology anything like so high as it was 
in the eighteenth century and most of the nineteenth. A change 
has come, and the function of intellect seems now rather to be 
regaided as that of a servant of high character than that of mastei 
of the house. This Mr. Lias sees, and expresses by referring to 
abstract ideas — the contribution of intellect at its highest — as 
simply “convenient formulae of generalization” and terms of 
similar purport. Whether this is coirect or not I am not 
here attempting to decide; what 1 am concerned to do is to 
point out that Mr. Lias has found his way to the same general 
attitude as that which now' prevails in Britain, America, and 
Germany. Whether ho has heard of it from philosophical quarters 
or has discovered it fo” himself, he has accomplished the change, 
just as of philosophy in Gex’many it is written, “ Sir weudet etch van 
tier intellehtiiaUsHsche^i zn eitter volwntaristische’n Avffasgung:' 

Second. Mr. Lias’s position on this is at the same time con- 
genial to the prevailing mood in theology, both general theologj' 
and Christian. The position was claimed by Luther as against 
many of his fellow-workers in the Reformation, who were scholastics 
of the Intcllectualist type at heart with a change of the seat of 
authority from tradition to the canonical scriptures. Luther 
always depreciated intellect, as a source of conviction, in favour of 
moral and spiritual influences ; and Protestant theology at least is 
returning to his side. Indeed, in the bands of the Ritschlians 
there is a danger of intellect being mistreated as having no locue 
utandi in the tribunal where religions judgments are delivered. 
Mr. Lias does not go this length, but be agrees in regarding 
correspondence with truth as valued according to its power as “a 
guide to action.” Here, again, I am only pointing out that 
Mr. Lias is with the stream. 
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I may indicate, however, fiiat where defenders of a higher rank 
for intellect would join issue is upon the amount of credit to be 
allowed to it as a creative })ower. They would say that what Mr. 
Lias allows is insufiBciont. Where he deals with intellectual 
operation they would say that he has before him only a 
passive and receptive function, iliat he is, in short, too close to 
Locke and Mill and Spencer — not sufficiently Kantian or Hegelian. 
He has a I'ight to be .so, but perhaps he may hai^ly reli.sh these 
congeners, and he probably prefers still the company of ^lansel in 
his conceptualism, as he did when he wrote his previous paper 
some years ago. 

Third. In the reference to science few will be found to disagree 
with Mr. Lias when he maintains that materialism is out of date. 
T think that it reached its high-water mark in Britain in Tyndall’s 
famous psean at Belfast. That blast woke the echoes over Britain, 
bnt no peal like it has been heard since that time. The fact was 
that Tyndall wan a student and expounder of the physical sciences ; 
in them he buried himself, and for other fields of observation and 
induction he had neither opportunity nor special talent. But what 
has gone on since Tyndall’s time? Not least impressive of 
changes has been the widcniisg of the term “ science ” to include 
study of human nature as well as of the external world. We do 
not now look fur explanations of the varieties of men’s personal 
character in the recesses of physiology, nor for explanations of 
national character in the geographical and climatic circumstances 
which one nation deals with in one way, and another nation in 
another. The British Association has widened its range to include 
th(‘ study of the sciences of mental life ; first economics was ad- 
mitted; then anthropology; latest education; and now psychology 
and ethics may almost be heard clamouring at the gate. 

As an honorary member of the Institute I have pleasure in 
emphasi/.ing, on these points, the fact that ^Ir. Lias's position in 
tills paper is in accordauco with the general trand of recent ad- 
vances oil the side of the mental and moral sciences, and also of 
theology, as I raad the signs of the times. 

Rev. W. F. Kimm, M.A. — The meanings of the names El, Shaddai, 
etc., are discussed, and it is iuferi'cd that the moral attributes of 
God were unknown to Abraham. But we have much more than 
these names to guide us ; we have the history of the patriarch and 
of preceding times, and Chancellor Lias gives us sufficient i-eason 
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for accepting this history, where mention is made of “ sin,” 
“ wickedness,” the “ evil imaginations of men’s hearts,” the “ veiy 
grievous sin ” of Sodom, and of the Divine displeasure against sin. 
Abraham is sure that the Lord will not slay the righteous with the 
wicked, or that the righteous should be as the wicked ” that be far 
from Thee. Shall not the Judge of all the earth do right?” 
Abraham ” commands his childi'en and his household after him to 
keep the way of the Lord, to do justice and judgment.” 

Regarding the name Jehovah, the context in the passage quoted 
suggests that the name was used to teach the people that God, 
who was come to deliver them, was the God of their fathers who 
had promised deliverance (Exod. iii, 15, 16, 17), and thus their 
faith was linked on to the faith of their fathers. 

It docs not appear that the Decalogue was given as a higher 
standard of duty than had been known to men before, but rather 
that it was a call to the people to return to the faith and practice 
of their fathers. The Mosaic institutions would, however, serve 
to deepen a sense of sin in men’s minds, and so would prepare 
them for the I'cvelation that was to follow, as the paper has 
shown. 

Professor J. LooAn Loblet, F.G.S. — As a lover of science from 
my youth up, I am rejoiced to find that it has at last been 
recognized as a factor in the evolution of theology, and conse- 
quently as possessing a religious character. This, it seems to me, 
should give it a place in the curriculum of studeuts of theology, 
and so I regard this paper as being in support of what I have 
long advocated, the making of elementary science obligatory for 
the pass degree at Oxford and Cambridge, both of which univer- 
sities are already splendidly equipped for its teaching. 

The Rev. G. F. Whiohobne, F.G.S. — In one other waj’, at least, 
the idea of Gtod has been modified by scientific discovery. Every 
tyear now with its crowding discoveries is revealing new vistas of 
originative power. The fact of God must be either acknowledged 
or denied ; acknowledge it, and every fi-esh natural law recognized, 
and every new scientific truth discerned, magnifies the known 
meaning of that fact, and intensifies the presumption of the utter 
immeasurability of that part of it which remains beyond our 
knowledge. And this process is not completed ; it is still going 
on. Scientific discovery is imperfect ; it has not yet leaohed its 
goal. That is to say, future generations will gain yet farther 
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insight into the idea of God ; and after all they will only know in 
part, even as we. 

And may it not be that, even as scientific discovery is Imporfeot, 
BO is modem thought imperfect. May it not be that there is a 
limitation in its ideas of God that shall melt away in the light of 
fuller knowledge ? May it not be that the supposed antagonism 
between “ a power working from within ” and “ intei’feiences from 
without ” shall prove unreal ? “ Did not He that made that which 
is without make that which is within also ? ” If by “ evolution ” 
be suggested any limiting of the ways of God, may not such limits 
to the limitless break dow'u s' Modern thought is our little atmo- 
sphere ; its atmospheric effects are often most beautiful, sometimes 
delusive. But there is a vast ether above it, and the ways of God 
are there. Unexplored by human knowledge, unscanned by the 
eagle eye of science, those higher walks of wisdom are the paths of 
God alone. So what is supernatural with man is natural with 
God. “■ The Breath breatheth where It listeth, and thou hearest 
the voice thereof, but canst not tell whence it eometh, or whither 
it goetb.”* 

Rev. L. G. Bomfohp. — W ith regard to the immanence of God, 
which the learned author seems to consider the great lesson which 
theologians have learned from modem thought and science, it may 
be pointed out that theologians have long been well acquainted 
with the words of St. Paul in Acts xvii, 28 — words quoted so- 
often by Christian evolutionists, quoted soinetimes aa though they 
were the only words known to us of the great apostle, in their 
apologies for their Christian faith — “for in Him we live, we move, 
and we exist.’’ Meyer in his commentary, published, I think, in 
I&I9, soya : “ Paul views God under the point of view of His 
immanence as the efenunt in which we live, etc. ; and man in sucli 
intimate connection with God, that ho is constantly surrounded 
by the Godhead and embraced in its essential influence, but apai-t. 
from the Godhead could neither live, nor move, nor exist.’’ Meyer, 
however, points out that these words of St. Paul are said “ solely 


* In salwtitiiting “ The Breath breatheth ’’ for “ The Wind bloweth,” 
tloes not Mr. Whidbomo rather spoil the beautiful imagery of Our 
Lord ill his couversation with Nicodeinus (John iii, IX Ulustratiug the 
unseen influence of the Spirit of Goil on the heart of mou ?— Ed. 
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of mon, and that indeed in so far as they stand in essential con- 
nection with God by divine descent" which is evident from the 
following words, “ for wo are also His offspring.” Tl»e theory of 
the immanence cf God as brought forward by modem theologians, 
and notably by the able writers of some of the Lux Mundi 
essays, goes, if this view of St, Paul's words be true, much farther. 
It seems to me in some hands, at least, to ]>OBinlate the presence 
of God in every grain of sand, in order that there may be in every 
such grain the potentiality of evolution, and that an evolution 
which shall reach again as far as God. This theory has apparently 
been made to fit the extreme evolution theory. If man has been 
developed from sand, then man must have been in the sand, and 
as mail is divine, sand must be divine, this seems to be the argn- 
ment. The theory has well been named, if I remember right, by 
one of its advocates “ Higher Pantheism,” everything in God, as 
distinguished from ordinary pantheism, God in everything, and 
like some other theories it remains to be proved. If the miraculous 
element in God’s manifestations was formerly too much insisted 
on, and was used to explain almost everything, there is a dangcr 
now that it be lost sight of. Without miracle wo can have no 
Incarnation, in the Trinitarian sense at least, and that a miracle is 
not necessoinly a “ jerk ” may, I think, be shown by the history of 
the Incarnation. There is at all events yet room for miracle ; 
growth and evolution 1. .ve not yet explained everything, not ei'en 
eveiything physical, still less everything moral and spiritual. 

If I may venture further to criticize, I might remark that we 
are apt to be somewhat too severe on the theologians of fifty yeara 
ago. Certainly thirty years ago, if not fifty, theologians with few 
exceptions were quite conscious that there could be no opposition 
between religion and true science. What they wei-e afraid of was 
not scientific investigation, but the hasty deductions and genera- 
lizations which scientific men were making, and which weie being 
somewhat eagerly swallowed in an undigested .state by a credulouK 
and unthinking public. It must be remembered that the attitude 
of Darwin and the rapid reception of his conclusions were some- 
what alarming, for although Darwin concluded his Origin of 
Species with a reference to the Creator, he afterwards wrote, 
“ I have long regretted that I truckled to public opinion and used 
the pentateuchal term of creation, by which I really meant 
‘appeared ’ by some wholly unknown process.” 
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Wliat the theologians of 1871 feared — Darwin’s Deseenf of 
Man was published in that year — was not science but speculation, 
and that their fear was not groundless may be learned from 
Darwin’s own words in his life, p. 271 : “1 must try not to fall 
into my common error of being too speculative. But a drunkard 
might as well say he would drink a little and not too much.” As 
Illingworth has pointed out in Lux Miindi, the danger oF 
Darwinism was that it attacked final causes. The presence of 
final causes or design in the universe has always been one of the 
strongest supports for natui-al religion, “ it is contained in the very 
notion of a . . . creation by an Eternal Season. And this 

was supposed to bo directly negatived by the doctrine of the 
survival of the fittest through natural selection.” If theologians 
have ceased to <[aarrel with science, it is not so much that 
theologians have changed their view of God, as that “ scientists ” 
have, in many cases unconsciously, abandoned Darwin and returned 
to the ide<a of design. 

At the same time the last thirty year.s have undoubtedly seen a 
change in the theologian’s view of God and of the working of God. 
The operation of God by His bare ” fiat” has been seen to be only 
one view or only a partial view of His operation ; it has been seen 
that “ Let there be light, and there was light,” may be compatible 
with a very gradual dawn, a very gradual increase of light ; and 
that much which was at. one time accounted for by the mere 
exercise of will on the part of the Creator is due also to His self- 
limitation ; that not only the possession of free-will by man and the 
existence of evil, but also the very existence of the universe, and 
above all the Incarnation, is due to this power of self-limitation. 
In other words it has been more plainly seen that the Latin 
“ omnipotens ” and the English almighty ” do not accurately 
i-epresent the Greek wavTOK/mTicp, and this acknowledgment has 
led to a more easy rapprcchement of modern theology and 
modern science. 

In alluding to the necessai'ily complex nature of Gt>d our author 
gives, I think, only one of the three definitions of God found in 
the writings of St. John : — 

“ God is Spirit,” the force which lies behind .all manifestations 
of force, whether physical, moral, or spiritual, in other 
words the “ Father ” ; 
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“ God is Light,” and therefore can be comprehended little by 
little, can be seen, can be revealed, in other words the 
“Word,” the “Son ”; 

“ God is Love,” and therefoi'e can be loved, can impart Him- 
self, can embrace His willing creatures, in other words 
the “ Holy Spirit.” 

The first gives us design, the second gives ns revelation, the 
third makes religion possible. Science seems willing now to grant 
us the first ; let us hope that it may see its way presently to grant 
the second and the third. 

Thk Ai'thob's Bei'lt. 

I will reply as briefly as I can to my critics. 

Canon Girdlestone remarks that in one part I have made no men- 
tion of conscience. He has overlooked the fact that 1 was there 
speaking of the original sources of the idea of God, antecedent to 
revelation. He will find that I have taken account of conscience 
in other passages. Tin's is also my answer to Professor Orchard 
on this point. 

Canon Girdlestone’s next objection, which is also made by other 
speakers, does not take sufficient account of the limitations 
imposed upon tne bv the fact that recent critics who have 
maintained their position within the Christian Church hare 
disputed the accuracy of the Hebrew records. I cannot, therefore, 
use them as uudisputed witnesses to facts. My critics bring 
forward the reflections of the historian as authoritative. They 
forget that in a purely historical inquiry we should certainly not 
be permitted to use the obUer dida of Herodotus or Thucydides, 
Livy or Tacitus, Macaulay or Pronde, as evidence of facts which 
occurred long before their time, or as decisive as to the opinions 
of the historical personages they bring before ns in their narra- 
tives. I can, under present ciruamstanccs, only nae the facts 
which the Hebrew historians relate; I cannot insist on their 
explanations of them, however mnch I should be personally willing 
to do so. On the one fact alleged by Canon Girdlestone I am, I 
regret to say, altogether iii conflict with him. I can only interpret 
Abraham’s words, “ Shall not the Judge of all the earth do right F” 
when coupled with the anxiety he evidently feels on the subject 
of bis prayers, as an evidence that he was not by any means sure 
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that the “ Judge of .all the earth’’ would “ do right.”* Hia pro- 
longed and fervid pleading for the doomed city seem.s to me to 
differ very cou.siderably indeed from the calm confidence with 
which the Christian “ makes his requests known unto God.” Nor 
do I think that the Old Testament can be fairly and rationally 
explained, except on tlie ground on which the writers of the New 
Testament, and especially the author of the Epistle to the Hebrews, 
insist, namely, that the revelation of God has been a progressive 
revelation. 

With regard to the derivation of the word Shaddai, Canon 
Girdlestone simply expre.sses a different opinion from mine. He 
gives no evidence for it. He will therefore forgive me if I adhere 
to my view, e.specially since, as T have pointed out, the conception 
of God as an Avenging Deity is introduced in the Second Com- 
mandment. But if any other view of Shaddai be preferred to my 
own, it can be substituted for that which I have adopted without 
material!}' affecting tiic argument in the paper. I may say almost 
the same thing in reference to Canon Girdlestone’a view of ■mct'ttu. 
I did not base my argument on the Hebrew scriptures, but on the 
tieclaration of our Lord in St. John’s Gospel. The Hebrew word 
lor spirit, I think, is nevertheless connected with the idea of 
breathing. And aiip^ in Greek is more frequently contrasted 
with the word rrvtuun than in the corresponding words in Hebrew. 
But ffnV'f never signifies matter, so far as I am aware, but the evil 
tendencies of tlie body degraded by the fall. 

In regard to evolution, some of my critics seem to have been 
possessed by a preconception that whenever that word is used 
it must I'.e used iu the sense in which it was employed by 
Mr. Darwin. Tliis seems to me to be the c.ase especially in 
Professor Orchard’s remarks. I had hoped that I had sufficiently 
explained the sense in which 1 employ the word in pp. 57, 58. 
But it appears that I have uut done so. I certainly did not mean 
by it the “ evolution of now species.” In the first place I see in 
it a Divine working, out a working apart from God. And next, I 
apprehend that it can no longer be denied that God is working in 
phenomena, not simply outside them. That is also what I mean 
by immanence. But that it does not, in my mind, exclude 
transcendence is clear from p, 60. If any one questions the 


* See notes pp. 7’2 and 77. 
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Divine immanenoe in man, I would simply ask liim to note the 
way in which the word ntvui is nscd in St. John’s writings. 1 
may add that on p. 63 I have introduced the word “ Divine ” in 
my paper to meet Professor Orchard’s other ohjection. 

I can only, in conclusion, cxpi'css my thankfulness for the way 
in which the paper has been received frf>m the scientific side, and 
I hope I may regard it as a proof that the controversy between 
theologians and men of science has been finally closed. 

PosTscRii’T. — When writing my reply, I had not the wriUi'n criti- 
cisms before me. I thank Professor Caldecott for his kind words. 
I have had no opportunity of studying recent investigations in 
psychology. What I have said in accordance with them has been 
instinctive. But 1 am glad to have my conclusions and general 
method confirmed by inde])endent evidence. 

I acknowledge the justice of Mr, Bomford'.s criticism, that 
beside the doctrine that God is Spirit, J should have added that 
St. John also describes God as Light and Love. Jfy explanation 
is that I did not wish to add to the length of niy pajit-r, and that 
the latter part of it, as I stated at the outset, was written under 
great difficulties in consequence of illness. Mr. Bomford will, 
however, find statements exactly in accordance with his in my 
Doctrinal Sysfeui of St. John, p. 27, and in my Nicnie Cru'il, pp. 8o, 
86. I have there stated distinctly that God is described in the Bible 
as Light and Love, as /ell as Spirit, but I have added that He is 
also represented as Life — the source of all life, animal, moral, 
spiritual. 
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The !>finnteH of tlie last Meeting were reail and coufinucd 
The following eleetion.s weie announced 
Life Memher : — William Arnold Ifepbnrn, Esq. 

Memrers : — Edgar Erat llarriHon, Esq.; Kev. William I). Fanshawe, 
M.A. ; Dr. John Hall (iladstone, D.Sc., F.11..S. 

Life A.ssoc'IATE : — iMi.ss FJla Smith-Bosamjuet. 

Associates : — Lient.-Colnnel A. H. W. Sedgelield, M.}!. ; The lit. Ilev. 
Dr. Lefroy, Hislmi) of Lahore; The liee. Arthur H. Ewing, M.A., 
Fh.D. ; The Kev. Henry Merwyii Tyrwhitt, M..A.; Herr Fiedernk 
Waldemar Ijoiiiiheck, .Sto<-kholm : Rev. (i. E. White. Anatolia 
College : CliBord King, Esq. ; James Malcolm Matlaien, Esq., F.tl.S. 

The following jiajan, eutitleil, “The Preparation of the Eaith foi Man’s 
Abode," was then reail by the author . — 


Tin: PREPARATION OP THE EARTH FOR 
NANS ABODE. By J. Loo.vk Lobley. F.G.S., 
F.R.G.S., I’vi'fcssor of Astronomy nml Physiography, 
Gity of Loudon College. 

IXTIlODrCTIOK. 

A HCNDRED years ago the story of tin- earth ronld not 
huvelieeii told. Although the eoiistellations had been 
slevisetl, the he.avens mapped, ami the stars numbered and 
muued, although the ehameter and motions of the planets 
Avere known and tlie times of eclipse.s could be determined, 
ivlthougli the globular form of the earth and it.s movements 
both of rotation around an axis and of revolution round the 
sun wore well established facts, and altluaigh, moreover, 
gravitation had been discovered and Newton's Prinvipiu had 
been Avritten and published, yet tlie strueture of tiie earth 
was unknown. A century ago, the character and oiigin of 
the ground on Avhieh he trod and the formation of tlie rocks 
beneath his feet, man did not knoAv. tliough cosmical 
theories had been advanced by a few learned men while the 
Jiiore extended knowledge which now enables us to give an 


* Muiiiluy, nth December, 1901. 
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incontrovertible account of the preparation of man's abode 
was not posseRsed by anj’one, however learned. 

Indeed, it is not too much to say tliat while some other 
sciences were advancing by leaps and bounds, teirestrial 
knowledge had made no lieadway until Hutton's Throry of the 
Earth was published. But after that epoch-making event, 
notwithstanding *"ven then much strong opposition, geology 
advanced by rapid strides. It enlisted tlie ontlmsiastic love 
and devotion of some very able men ; the. Geological Society 
was founded,* as was also a Chair of Geology at each of our 
two gi’eat Universities, and Dr. William Buckland, after- 
wards Dean of Westminster, was ap]iointed to be the first 
l,eaoher of geology in the University of Oxford, and the 
Rev. Adam Sedgwick to the same position at Cambridge, 
The State recognized the substantial character and the 
utility of geological science by the creation of the Geological 
Survey of Great Britain and Ireland, and for half a century 
the truths revealed by geological investigatioji have been 
acknowledged and highly valued in every civilized countiy 
on the globe. 

On previous occasions I have dwelt strongly on the 
educating power of geologi<'al knowledge and methods in 
different directions, and n<»w 1 will venture to invite attention 
to its cft’ective teaching of tliC unity of nature and the 
constant Avorking of the processes of nature in one direction, 
that of pi’ogress tow i ds tlu* conditions at ])nscnt existing 
on the earth, which are, in tact, the conditit)ns under Avhich 
man can live and develop his capabilities. 

The record of the rocks is one of change — change world- 
wide and change CAuitinuous. But if it la* a record of 
incessant change, it is also a rcconl of persistency of 
dii’ection to Avhich the work performed by that incessant 
change points. For all the changes revealed by geological 
investigation are but steps in the gi-eat march of cosmical 
events towards the production of present tcirestrial con- 
ditions. And as llicse conditions alloAV no<^ only of the life 
of mankind, but also of the increase and physical develop- 
ment of humanity and ot the mental and moral growth of 
the human being, we must conclude that all geological 
changes, wdiich include paleuontological or ancient zoological 
changes, have been the neuessary stej>s for man's existence 
on the earth. After refen-ing to the analogies between the 


* By Mr. George Bellas Greenhoiigh, FJ1.S., in 1807. 
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three living genera of Crnstacea — Si'rolis, Lhaultu., and 
Jiranchipiui — and the trilohitea of pulieozoic times, Bueklaud, 
in his Bridgewater Treatise, wites : “ When we see the 
most ancient trilobites thus placetl in immediate contact 
with our living Cmetaecans, we cannot hut recognize tliem 
as forming part and parcel of one great system of creation, 
connected tlmmgli its whole extent hy perfect unitt/ of 
design, and sustained in its minutest parts by uninteirupted 
harmonies of organiz,ati<in.”* 

The story of the eai'th has been the subject of many 
voluminous works, so great is the nccumulation of the 
results of the observations and researches cif geologists in 
many lands. It will be obvious, therefore, that in a single 
paper nothing more can be attempted tliaii a very general 
summary of the wonderful sfory, wliicli can deal only 
broadly with the great teachings of the records of the 
rocks. 

Those records, clearly, distinctly, and even conspicuously, 
tell of progression throughout a vast period ot time, as the 
result ot agencies of nature worktng ceaselessly and 
unchangingly, er with results differijig in magnitude and 
intensity in different regions and at different epochs, but all 
the consequence of laws that know no change. Thus, 
although what is commonly called uniformitaiianisin in 
geology has been displaced b,v the jnvseut evulutiouary 
geology, even as uniformitarianism di.^placed cata.strophism 
or convulsionisni, even* geologist is and must always be a 
unihirmitarian with respect to the ultimate causes of the 
building up, and of the sculpturing and conditioning of the 
present .surface of the globe. 

Three Periods. 

'file existence of this planet may be said to have extended 
through throe periods, the first of which is hypothetical, the 
second consequential, and the third historical, since its 
history has been written in language both clear and unim- 
peachable; the universal language of the records of the rocks. 

The First Period saw the aggregation of the matter of 
the earth; its fused and intensely heated condition; its 
assumption of the globular fomi ; its rev(dutiou around a 
gi'eat overmastering attracting body, the sun : its rotation 

“Geology and Miaeralo^ considered reference to Natuial 

Theology” (_JSridgfie<itt'r Treatise, vol. i, v- 3**'*)- 
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around a coustaiit axis, anti its t-onsequent deviation from 
the spherical to the spheroidal lif'uve ; and, subsequently 
and finally, the loss of one-eightieth of its bulk by the 
separation bj’^ centrifugal force of its equatorial, exterior, 
protruding portion, Avitli the resulting formation of the 
moon. 

The Second Period saw the solidification of the exterior 
by cooling, the con».iMeiitior xfaftis of Lord Ktdvin, by ■which 
the first permanently solid rocks of the globe were formed; 
the furrowing or wrinkling, and local depressing of the 
surfirce by shrinkage ; the cooling of the hot and heavy 
vaporous atmosphere, with the consequent eondonsation of 
the water-gas (Hid); th<- gTadual tilling of the surface 
hollows with the Avater so condensed, and the consequent 
formation of the prima.'val seas and oceans of the globe ; 
also the coimneneeiiieiit of tlic> destruction of the first-formed 
land by the continuous .-ind heavy rain liighly eharged Avitli 
acids, and the transportation of the eroded in.iterial and its 
deposition beneath the ■u'aters of the first-formed seas. 
Thus Avould be accumuhttod v.nsf tlneknessfs of sedi- 
mentary rocks t(» be afterwards melted by interior heat 
or transforn)ed in ehnraeter by metamorphosing agciieies. 

The Third Period saw the commeiieenient ol organic life 
folloAving on the establishment of the necjessary normal 
atmospheric and land eonditious. With variations of 
temperature betAve a 32 ° F. and 212 “ F.. Avinds Avould 
be produced. Avith cA^aporation and precipitation of Avater, 
that Avould giA'e rise to storms, rain, and rivers, and so 
denudation and the formation of sedimentary rocks Avonld 
be continued. 'J'lie earlier of thesi- rocks would also 
afterAvards be largely metantorpliosed and any organic 
remains entombed in them obliterated; but they are the 
fonudatictu stones of the A’ast pile of stratified and fossili- 
ferous rocks of later ages. 

This Third Period, therefore, Avitn eased the accumulation 
of the stratified rocks and the innumerable generations of 
animals Avhich have successively inliabited the globe, Avith 
the introduction of higher and higher forms, or organisms of 
greater and greater complexity; and Avitnessed, too, the 
production of those great physical features of mountains, 
valleys, and variously indented coast lines which noAV 
diversify the land areas of tiie globe. And along with 
all this animal life and these geolop^cal results, there was 
the groAvth of plants, at first lowly cryptogumic organisms. 
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and afterwards lordly forest trees and tin; vast variety of 
phanerogamic vegetation which now clothes tuid beautifies 
the surface, for this period has seen all the geological and 
biological changes that have been in progress np to the 
present time. 

It is to this period that modern geology has fihuost 
confined its attetltion. Hut geology has now taken a 
wider vietv of its scojk; and functions, and in doing so it 
approximates to the etynioh>gical meaning of the word 
geology, as the science of the earth: for it embraee.s all 
that can be taught respecting the earth as a whole, its 
relation to the sun, to the other planets, and to its ovm 
satellite, as well as its structure and the changes to which 
that structure is due. All teiTcstiial knowledge is, in fact, 
within the scope of geological inquiry. 

It is, however, the 'I'hird I’eriod, of which the earth has 
preserved for our instructioii copious records in the great 
stone-book of nature, t<i Avhich 1 must now necessarily 
confine myself. 

Fn^m all analogy, I think it is fair to conclude that each 
of the two previous periods had a very long duration. Lord 
Kelvin is, however, of opinion that wlien the solidification 
of the exterior of the globe was consiunmated, the turi’ace 
rapidly cooled and soon became fitted for the exist "iiee of 
organic hte. 

Hut whatever was the duration of the First and Second 
l^eriods, there can bo no hesitation in concluding that the 
Third Period was one of prolonged duration. 

The Kecords ok the Koces. 

Rocks which are obviously .sedimentary, or composed of 
material worn away from other rocks — clastic rocks, as they 
are ti-rmed by geologists — occur much lower than the 
oldest Cambrians, for they form large masses amongst the 
pre-Cambrian or Arehajau rocks. 

The Cambrian rocks, hotvever, have preserved the hard 
parts of animals inhabiting the seas of the period so 
admirably that not only the lower sub-kingdom, llydrozoa, 
but the much higlicr classes, Crustacea, Brachiopoda, and 
Lumellibrauchiatu, are clearly shown to have been both in 
existence and to have been well developed and abundantly 
represented. Some of these ancient rocks are con- 
glomerates, or lieds of cemented shingle, each pebble of 
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wbich was rounded by the rolling action of sea-waves, 
exactly as is going on now at Brighton. 

In die rocks that were formed after the Canibilan, namely, 
the Lower Silurian, we find reinains of higher ilollusca 
than those in the Cambrian rocks, for there are fossil 
gasteropods, pteropods, and cephalopods. some in gi'eat 
abundance. The trilobites and braehiopoila of the 
Cambrians become more numerous and more differentiated 
so as to give many genera of these groups. The Lower 
Silurian rocks include limestones, slates, and shales, telling 
of tranquil waters; and thick masses of volcanic rocks, 
both consolidated fragmentaiy ejectanienta, or ashes, and 
compact basalts, telling of violent eruptions and gi’eat lava 
flows, such as we have at present. 

The inorganic conditions, tln*refore. of the Cambrian and 
Lower Silurian epochs cannot be said to have been greatly 
dissimilar to those of the present time, and consequently Ave 
must look chiefly to the organic worlds of plants and 
animals to find the changes that chiefly prepared the earth 
for man's existence and abode. 

A great step in this wonderful progressive march is 
indicated by the fossils of the next great division of the 
sedimentary rocks, tlie Upper Silurian, for these rocks 
reveal the appearance on the globe ot t]ie higlu'st sub- 
kingdom of animals; — the Vertebrata, since in tliem 
are the remains of '’shes — time fishes certainly, hut of an 
early type only. Iheir most conspicuons dilfenniee from 
the usual fishes of the present seas is tlie form and 
character of the tail, to the extremity of wliieli the back- 
bone extended, giving it a prolonged })ointed form. G'hese 
herocercal-tailed fishes, as they are called, have still many 
representatives in the shaiks, sturgeons, and skates, hnt 
they are now less numerous than the homocercal or cqual- 
lohed-tail fishes which are now so common and abundant. 
In Silurian rocks, too, are remains of undoubted land plants, 
which Sir William Dawson described as Pnitotaj'itex, hut 
now called Neniat'>phyton, which w’as probably a thallo- 
phytalform. 

The Devonian epoch saw a considerable develf)pment of 
Vertebrata, as the fishes were nnnierons, and though 
retaining the vertebral tail, diverged from the luistine type 
and approximated to the modern salniou-like foi-m. Large 
crastaceaiis very much larger than mir present largest 
species, the giant Australian ci-ab, abounded. One of these, 
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H PterjujotuH, in the CJenlogical iluseuin, .lerniyii Stvci-t 
meaanres 4 feet in length. A« the heantiful i)evojiKhire 
marbles conspicuously show, reef-bnilding corals worked as 
industriously ns now. In this period, tf>ii. there was a gi-eat 
development of jdant life, both aijuatic* and terrestrial, 
including amongst the land plants lycopods. equisitaeea?, 
rhizocarps. and an abundance of true ferns. /-’/V/Vv^i, vasc ular 
spore-bearing plants, amongst the highest of the (crypto- 
gams. When the little likelihood of land plants being 
included and preserved in marine deposits is borne in mind, 
we cannot Avonder that the far more ancient plants of Cam- 
brian times (if such tliere were) have not yet iieen met Avitii 
to give UK examples of the lower steps of cnir terrestrial flora. 

A further advance is distinctly seen wheir tlie Carb(»ni- 
fenniB rocks arc- examined. Comprising, as they do in some 
j)laceB, fully 3,(100 feet thickncRS of limestone. Avhat a 
wondeiful amount of animal life is ju'cK-laimed I For this 
is a marine deposit, and so has been produced by the 
accumulation of material secreted by animal forms as 
solid matter to form their endo- <<r exo-skcIctons. Innu- 
merable examples of the beautiful structures built up of this 
organically converted s(»lid matter have been perfectly 

K .'oserved in the crinoidal. shelly, and coralline limestones of 
erbyshirc and otlier localitie.<i, Avhich are Avell-knoAvn 
objects in our museums. In Carboniferous rocks, too, there 
is evidence of the ai)pearanoe on the globe of a cla.ss of 
vertebrates higher than the fishes of the Devonian rocks. 
This, the Amphibia, is represented by the order Ijufii/rmi/io- 
(lontia. The Amphibia, or Batrachia. best known noAv by 
our frogs and toads, are intermediate between fishes and 
reptiles. Insects of seventl orders seem also to have 
abounded. 

But it is the wondcrfid preservation of the produce of 
plant-growth that give.s to the Carboniferous rocks their 
greatest interest and their chief value to man. The coa! 
seams in these rocks are but consolidated masses, or beds, of 
vegetable matter grown on land or. at least, on swam]>y 
areas. This enables us to ascertain the biological level to 
which ]>lant forms had attained in the Palaeozoic epoch. 
It also shows that the climate then prevailing over a large 
portion of the earth’s surface Avas Avarm. or at least A-ery 
mild ; for the A'egetation in temperate regions was as profuse 
as it is at tlio present day in the forests of the Amazon and 
other tropical river A'alleys, Nor Averc the Carboniferous 



90 


PBO^. J. LOGAN 1.0BLKY, K.G.S., ETC., ON 


forests •wanting in stately, arborescent forms, for lycopods 
attained a large tree-like size in Lfpiiiotlendron, and 
in Sigillaria grew to a girth of 1(5 feet and a height of 50 
to (50 feet. Equisitaceas gave the genuH Calauntes in gi'eat 
abundance, while the ferns wore most profuse in the great 
number of genera and species, some of M'hich arc remark- 
ably similar to those now growing so freely in the southern 
counties of England. 

The Carboniferous rocks and their contents are of the 
greatest value to mankind and moat conducive to the 
progi'ess and advancement of humanity ; and as to our own 
coimtry, it may be said that Great Britain owes its wealth, 
power, and importance in a great degree to the beds of coal 
contained in the rocks of this period. 

t)f the various substances, all most useful to man, and 
stored up for his use in the Carboniferous rocks, the most 
important is coal, vriiich for two hundred years at least has 
been abundantly employed for giving heal, light, and 
power to mankind. It oeem-s in very large and widely 
separated areas, tor it is found in both the Old World and the* 
Now, and in both the Northern and the Southern Hemis- 
pheres. Yet great and extensive as are the coal-beds of 
to-day, they have boon much mon* extensive in the jiast, 
for very large areas have b«‘en swejd clear of the coal 
they once possessed by the agency of denudation.* 

Although the c< iditions prevailing in the regions in 
which the knoAvn Permian rocks Aveie deposited were 
unfavourable to animal life, uith the result of giving to 
those rocks a diminished fossil fauna, yet tin* comparative 
abundance of amphibian tbrms is evidence of coutiniums 
progress towards present terrestrial conditions. The epoch 
was intermediate botwoon Palmozoic ami Alesozoic (or 
Secondary) times, between the age of Invertobrata and 
of fishes and the age of reptiles, birds, and inanmials. The 
flora had a quite Cai’boniferous eharaeti'r, ferns being 
abundant and tree-ferns numerous. In addition there were 
some phanerogams, though eoiitined to the gymnosperms, 
as remains of cycads and conifers are found in rocks of 
Pemiian age. 

As in the older so in the later Palmozoic ages, volcanic 


* This is especially the case in the case i»f Ireland, the whole of the 
central plain of tliat country having 1>een oiigiiially coveted by deposits 
with coal. — JSo. 
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outburets added igneouR roc-ks to the Hedimi'utaiy dcpo'^its. 
and so contiibiited to the pu-tiiresquo beauty and vavie(i 
elevation of many localith'S at the present time. Many "f 
tlie hills of the south of iScotland, inchuhhig tl;e Avoll-kmnvu 
Arthur’s Scat and the Castle Roek at Edinburgh, owe their 
existence to the eruptions of volcanoes in OarbonitcniuH 
times, as does the marvellous scenic beauty c)f tlie 
Cumberland Lake District to volcanic action in Loner 
Silurian times. 

It should be added that the Palmozoic rocks as a whole 
form a vast store-house, as it were, of economic minerals 
available for man’s use at the present time. Amongst the 
treasures which they contain, in addition to those peculiar 
to the eoal-nieasures, ar«- gold, silver, copper, mercury, 
lead, platinum, zinc, and antimony. The.se ancient rock'-, 
too, by their general liarilness and consequent greater 
resistance to ileiiuding agencies, have added great beauty 
to the world, and so have in this way also contributed much 
to the hapiiiness of mankind. The most picturesiiue and 
beautiful scenery is in regions where the Pahcozoic rocks 
occur, forming us they do mountains and hills, deep valleys, 
lakes, ami irregular coast-lines with lotty and precipitous 
cliffs. 

The Second iry rocks cmitinuc the record of change and 
prc'gresR. Very many of the life-forms of the oldei rocks 
are absent, and thus tell us of the extinction of a great 
number of .species and genera and of some large groiqis. 
The most noteworthy is the extinction of the entin* gronj> 
of trilubites, which were most abundant in Sihirian times. 
These very well dcHned crustaceans ranged in time from 
tin- Lower (’ambrian to the ( ’arboniferous epoch. 

Although the oldest of the three great divisions of the 
Secondary rocks, the Trias.sic, is not, as a W'hole. well 
adapted for containing organic remains, since the Triassic 
rocks are largely formed ot s.uidstones, yet one series of 
strata, the Rha-tic, has been sulliciently iireservativc to yield 
decided iwidenccs of a striking and most imjmrtunt advance 
in animal organization ; for in these bods are remains ot 
an animal in the highest zoological class, Manmialia. The 
jMIcrolexten aiiHi/tiug was a small animal of one ot the lowest 
orders of the class, Monotromata, yet it was unmistakably 
a mammal, and thus the highest class of the animal kingdom 
is found to have been represented in early Secondary tinies. 

In the varied and highly fossiliferous Jm'assic formations. 



92 


PROP. J. LOGAN LOBLEY, F.G.S., KTC., ON 


the rocks were formed diiriiig au epoch which has been 
called “ the Age of Reptiles *’ from the dominfince of the large 
marine and the gigantic laud reptiles which then peopled 
the globe. The enormous aud tcmble l)in()8auria is an 
extinct order ot Reptilia ; — our present largest reptile, the 
crocodile, having a femur only one-sixth tJie length of tlie 
femur of a deiuosaur. Antdlier most remarkable extinct 
oi’der, the Pterosauria, flourished in Jurassic times. These 
extraordinary creatures were winged reptiles, the wings 
having a lange of extension up t<» 24 feet. Al- 

though the wings \v<‘ro bat-like and not feathered, the 
pterodactyles had some of the characters of birds in 
conjunction with some that were rcjitilian. The remains 
of a true feathered bird, however. Jiave been found in 
these rocks, showing that all the classes of Mammalia wer<' 
in existence in the .lurassic epoch. 

One feature of the Secondaiy fauna is too remarkable 
to be here omitted. It is the incoming, enormous develop- 
ment of, and then the e.xtinction of. two avcII detined groujis 
of the class Cephalopoda, the ammonites and bulcmnites. 
Along with the ammonite flourished the naiitilns, of the 
same order of Cephalopotla, the Tetrabranchiata, yet in 
Palasozoic times the nantilns lived when there were no 
ammonites, and the nautilus still flourishes, while the 
ammonite ceased to exist at the close of the .Sceond.iry epoch. 

With the except m of the Old Red Samlstone and the 
coal seams with their underclajs and shales, tlie rocks 
knoum to us up to the .lurassic series aic, trom their fossils, 
obviously marine. But some of the beds of the lower 
oolites are estuarine in origin, and they eontain a large 
assemblage of land plants, in some c.ises heautifully 
preserved, which aiford an indication of the character of 
the terrestrial flora of .Jurassic times. From thestj fossil 
plants and parts of plants it is seen that this was an epoch 
gymnospermous phanei'ogams. 'I'lie jn’evailing order 
was Cycadacem. about tw-enty gcncr.i of cycads having 
been described from Jurassic roeks, and tin* conifers were 
veitrosented by the genera Armcmia, Piuileit, Tliiiyte.% and 
others. 

The Cretaceous rocks furnish a most interesting connecting 
link with the present, since their most remarkable division, 
the chalk, is a rock (jf the same chai-aet'-r a)id of>mpf>8ition 
as a deposit now forming on the floor of the Atlantic Ocean. 
Eve;i some of the species of the microscopic shells of which 
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it is mnde np are tlie same iu both cases, and one, the 
(i hhifterina hnUoule^.w abundant in both tiie Cretaceous beds 
and the Atlantic ooec of the present day. 

The fauna of llic ( 'rctaceous rocks is noteworthy as well 
for what it lacks as for what it includes. One of its Inrniuv 
is the absencci of niaininalian remains in the Kuropean area, 
with the ex<;e}>tio)r of a species ascril^ed to tJie geuu .3 
Mufjinnlax found iit Hastings. Fishes of the highest type, 
the Teleo»tri, now make their appearance, and one genus, 
the Beryx, ’s not uncommon iu the chalk of Surrey and 
Siisse.v. f)f tlie lie})tilia, the great .lurassic deinosaurs, 
although in some abundance still, die out with the 
Cretaceous epoch, and the same may be said of the 
pterosaurs. The Cretaceous reptiles have left some 
remarkable examples f<ir onr instruction. Amongst these 
are the gigantic three-to<*d /ijnanodon MauteUi of Sussex and 
Kent, and the “till lui’gcr Jijimvotfon Bernissartennis of Belgium, 
which Iiave been m.ide well known by our museums ; and 
the pterodactyles of the (’’ambiidge greensand. But it is to 
the rocks of tile Western States of North Anieidca that wo 
owe the greatest cx]iosition of the reptilian forms of tlie 
Cretaceous epocli. From these rocks have been oiitained 
many s[)ecies of deinosaurs, pterosaui-s, crocodiles, marine 
saurians, turtles, and no less than fifty species of veritable 
sea-serpents, of which the enormously long Mo’ioruiinis is 
Ijcst known. These dominating monsters of the Cretaceous 
Hea.s were some as mncli as 7o feet long. 

Although birds do not live under conditions favourable for 
the preservation of their bones, some remarkable species 
have been entombed iu Cretaceous rocks, chiefly iu North 
America. One group, ( )dontoniithcs, was toothed, and iu 
the genus Uesperoruin the teeth were in a common alveolar 
groove as iu the I’eptiliau lcJifhyoi<aurm, Thus some of tlie 
birds of the Cretaceous epoch had affluitieB with the then 
dying out reptilian groups of deinosaurs and pterodactylos. 
In America, too, in the Cretaceous rocks of Dakota and 
Wyoming, a large assemblage of mammalian remains have 
been discovereil. Tliese have been placed bv Professor Marsh 
in sixteen genera,, but all are of the lowest orders of 
Mammalia and allied to the Jurassic forms of the same 
class. 

A very important advance in plant-life marks the 
Cretaceous epoch, for in its rocks are the I'emains, often 
beautifully preserved, of the earliest known angiosperms 
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which give to us at the present day our liighest forms of 
the vegetable kingdom, and with those tlie phaneroganiH 
are also represented abundantly by the gymnoaperms that 
marked the Jurassic epoch. From Westphalia alone 
fifty-three species of dicotyledonous angios])erm8 have 
been obtained from Upper Cretaceous beds. Tin, se include 
species of, amongst otlier genera. Querciot, FopnluH, Enrabjptug, 
and Ficm. In the Cretaceous rocks of other paits of (lermany 
the phanerogams are represented by the genera Acer, Salix, 
and such conifers as Sei/itoia and Fainlmmit, the screw 
pine. 

Another very i-emarkablc feature of tlu' Cretai-eous flora 
is its extension, and in great abundance, to the Arctic 
Regions, where, in Nortli tJrecnland, are found remains of 
oak. walnut, plane, laurel, ivy, ilex, and (‘Ven niiignolia and 
eucalyptus. Again, in the I'j'permost Cretaceous of Nortli 
America, the Laramie formation, one hundred species of 
dicotyledons have been discovered, amongst which the vine 
{Vitix) is especially to be noted. 'I'he Potamae formation 
of Virginia and Alarvland furnishes, besides, about three 
hundred and fifty species of conifers, cycads, and lower 
groups, and seventy-five sjiocies of angiospernis. iiuiuding 
the genera Semafroe, Fieux, Myrit'a, liomlnue and Aftdia. 

The epoch, thend'ore, during Avhieh the (Vetaeeous rocks 
were deposited not only Avituesseil tlio existence of the 
highest class of animal life. Alammalia, but also saw idothing 
the earth the highest division, the dicotyledons, of the 
highest class, the angiosperms, of the highest sub-kingdom 
■of plants, the phanerogams, or in other words the highest 
group of plants known to man. 

The stores of mineral treasures in the Secondary rocks, 
although not so vast and important as those in tlie Pidajoisoie 
rocks, are yet very great. These roc-ks contain large amounts 
of copper and iron ores, and gold has been obtained from 
the CVetaceous rocks of Ntuth America. Alum and gyjisum 
are other substances useful to mankind whic-h these* rocks 
su^iply, and building stones, b<»th limestones and sandstones, 
are very largely obtained from Secondary rocsks, as well as 
the more ornamental marbles and alalaisters, and various 
useful sands and clays. Rut their most noteworthy product 
is perhaps rock-salt, occurring in bods of great thiekiiess and 
resulting from the drying up of lakes and shallow seas 
usually in Triassic times, but some in the Jurassic epoch. 

in the Tertiaiies, the latest of the main subdivisions of 
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the sedimentary rooks l«*fore tlint containiiifr uudonkted 
evidtMioes of the adwiit of man, wc read the rerords of the 
eonaiiminatiun of the jnvparatioii of an abode for man. 
Physical changes will of ctinrse continue, hut avo have no 
reason to Kup])ose that new forms of life Avill a])])ear. 

The most striking features of the work of I’ertiary times 
are (1) the production in the rough, if I may so say. of those 
gi'eat inodcdlings and seulpturingM of the land tliat now 
diversify its surface, and ( 2 ) the groat develojanent of the 
highest organic fonns, both animal and vegetable. 

The elevation of great mountain ranges, mountainous 
regions, and plateaux, though not of all, tin* cutting of river- 
valleys, the spreailing out of great low plains, the formation 
of lakes, the separation of islands from the large land masses, 
and the production of coast lines, as we now know these 
geographical featni'es, Avere in the main the Avork of the 
Tertiary epocli. Some, it is time, of the great surface 
features of the earth have a much older date, and, on the 
other hand, considerable modification of the features of 
Tertiaiw geography has been aecom])lishcd by the un- 
ceasingly acting agencies of nature, operating geologically 
all thi-ough the hy no means sliort Quaternary epoeli quite 
up to the present time. But it is still true that the j>resent 
)tuysical features of the land A\-ere, in the main, the Avovk of 
Tertiary times. 

Miocene rocks occur at an elcA'.ation of .’i.OOOfeet in the Alps, 
and Pliocene strata are found as high as ^(OOO feet in the 
Himalayas. To elex’atiou ihiring tlie Tertiary epoch is due the 
chief part of the height of the Andes in South America; and 
the Rocky Mountains in North America, in which Cretaeeoua 
strata are now 14,1)00 feet above the Kwel of the sea. may 
also be termed 'I'ortiary mountains, although part of tin* 
elevation has taken place in both older and noAver 
epochs. 

In the British Islands the Avork of geological .ageueics in 
the Tertiary epoch has left a'cta* conspicuous results. In the 
Isle of Wight Cretaceous and LoAver Tertiary strata are now 
so far nltort'd from their original horizontal position as to be 
absolutely A'ertieal. The denudati<»n of the clialk Jias been 
so great that although from its protectiA'e covering of basalt 
the chalk has been proservctl in the North of Ireland, all the 
part that once Avas continuous to the chalk of Sussex has 
lieen SAvept aAvay except that to the south-east of a line from 
Dorset to Flaiiiboi’ough Head, and in this area the greater 
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portion has been destroyed. When it is remembered that 
the chalk has a total thickness of over a thousand feet, the 
denuding agoucies that have destroyed so much of it will be 
at once seen to have produced most important changes of 
surface in Tertiniy times. 

In the south-east of England, where we now are, the 
chalk extended over the whole of the Wealdcn area, 
connecting the North T3own8 of Snney and Kent with the 
South Downs of Sussex. The pebbles constituting the 
Oldhaven Beds, 40 or 50 feet thickness, and forming still a 
large area in West Kent and East Suivey, are cogent evidence 
to eveiyone walking over Blackheath or Croham Hurst of 
the enormous destiniction of chalk that took place in early 
Tertiary times, for these beds are of Lower Eocene age, and 
every pebble is a highly finished, well rounded fragment of 
a chalk fiint. 

Of the geolop^cal work and consequent geographical 
changes accomplished during the Tertiaiy epoch. Sir 
Archibald Geikie says : “ The Tei tiarv periods witnessed 
the development of tne present distribution of laud and sea 
and the great mountain chains of the globe. Some of the 
most colossal disturbances of the terrestrial crust of which 
any record remains took place during these periods. Not 
only was the floor of the Cretaceous sea upraised into low 
lands with lagoons, estuaries, and lakes, but throughout the 
heart of the Old World, from the Pyrenees to Japan, the bed 
of the early Tertiary or nuramuhtic sea was upheaved into a 
succession of giant mountains, some portions of that sea- 
floor now standing at a height of at least 16.500 feet above 
the sea.”* 

The gi’eat development of the liighest organic forms 
which, us has been said, also distinguished the 'J’ertiary 
epoch is abundantly testified to by the records of the 
Tertiaiy rocks. 'J’ho highest group of plants we have seen 
was well developed at the close of the Secondary epoch, 
but in the animal kingdom only the orders Marsupialia and 
Monotremata, of the class Mammalia, were represented, so 
far as we know, at that time. In the Tertiary formations, 
however, the fossils introduce us to higher and higher 
species, until in its latest strata forms are found almost 
identical with species of the highest existing orders. 

From the Eocene beds of the Paris Basin remains have 


* Text Book of Geology, Sid edit., p. 903. 
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been obtained of a immber of species of birdw which inelnde 
forms allied to our livinpj pelican, flaniinf^o, tpiail, and hawk. 
And 111 these bods is the first appearance of the liif^her 
orders of Muninialia, but the earlier .‘«])ccies, althout'h 
carnivores, have affinities with the marsupials, and then 
occurs the bones of the ITi/raeothcriinn, a small pig-like 
animal with canino'teeth. 

The Upper Kocene b(*da, now called Oligneene, both of 
the Paris Basin and the Isle of Wight, hav" given a rich 
assemblage of iiiainmalian bones. Baron Cuvier in France 
and Professor Owen in Kngland worked at these bones 
wth such success that they both arrived at the same 
conclusions, w’hich established tlndr accuracy. Thus 
Anoplothvrium, Pahvotherinm, Xiphodon, and other genera 
of the onler T^ngulata were added to the fossil fauna of 
France and England. The Anchitln-rlntix was intermediate 
in structure between the tapir-like sjier ies just named and 
the horse. It was as large as a small ])oiiy, but hail thn>e 
toes. With these, the earliest allied form to monkeys, the 
Cwno}ntli(‘CH'>. appears, and Immless deer and antelopes seem 
to have been numc-rous in the Eastern Hemisphere, 

In Miocene times, what is now (ireat Britain was probably 
a land area and so contains no deposits of this age. But 
Central Europe was then under water that i xtended along 
the lino of the Alps, not yet raiseil to their great 1 1 ' vation. 
and the Pyrenees, and during the Miocene epoch marine 
gradually changed to brackish Avater conditions in this 
central sea. The result has been the accumulation of 
enormous deposits in Southern Europe and the basin of 
the ilediterranean, and the entombment of a magnificent 
assemblage of organic remains that jaesents us with a 
very vivid picture of at least the flora, if not of the fauna, 
of Miocene lauds. 

The fauna is, however, sufficiently illu.strated to show' that 
it differed considerably from that of the Oligoceuo epoch. 
We now find the earliest elephantine animals in the great 
mastodons, and Avith these there Avas an enormous ant-eater, 
the Macrotheriiim ; an early pig, the Ilpot/ienuin ; a sabre- 
toothed tiger, the Machairodus ; and a bear Avith affinities 
Avith the hyrona, the Hyanarctun. According to Gaudr}% 
ihe firat anthropoid ape, the Dryopitherns, appears; but 
Owen thought it was more allied to the gibbous. In 
America, deposits of Miocene age have given the large 
Brontotherium, Avhich is distinct from any existing family, 

H 
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but is nearest to the rhinoceros. The Miocene fauna is 
especially interesting from its giving t<» us the remains of 
the earliest dogs and camels. I'he genus Cauls, of the 
Upper Miocene of G'lniugen. is related to the Hyanarctug 
already mentioned. The Protolaliis, of the Miocene of North 
America, is regarded by some ns the earliest camel, but the 
Pi'ocamelus of rather later deposits, though still Miocene, 
is nearer to our present camel. 

The leaves of the forests of the surrounding lands have 
been beautifully preserved by the deposits in IVliocem* lakes, 
and they have been carefully described and illustrated by 
Professor Heer, of Zurich. The Hora as a Avhole indicates a 
subtropical or varm chmab', becoming colder towards the 
close of the epoch. 

In tin* MiiK-ene flora there are remains of representatives 
of families of plants that have for a long period been of 
great nse to mankind for fruit, for flowers, and for timber. 
Of fruit trees both Pouuvea', giving ns our apples and 
pears, and Amiiiidahtcrfr, giving onr almonds and plums, 
appear, the former in Pims. pear, and the latter in both 
Amypdiduf, almond, and Pi'iaius, plum. Rosueew, Viohieea’, 
Papilionaretv, and Erlcaretv ad<led floral beauty to the 
Miocene forests as they now do to our gardens. Of forest 
trees we find tliat tlie follorviiig genera, which were of 
earlier introduction, were in great abundance: — Qiiercus, 
Ulmns, PlafauHK, 'cann, Acer, Ilex, Seijuoia, and Mnmsa. 
The flora also included Magnolia, Jietiila, Lanrits, Myrtus, 
ficus. 

\Ve have ,'it length reached the epocli immediately 

f )recediug the advent of man on the earth, the Pliocene or 
atest of the Tertiary periods. The aj)])roacli to present 
conditions, both in the animal and tlie vegetable kingdoms, 
is very conspicuous. Deposits of this ag(‘ are not wanting, 
iu the east of England, showing, therefore, a depression of 
this area beneath the waters of the Pliocene sea, hut they 
seem to have attained their maximum importance in Italy 
and Sicily where they have a thickness of 1,500 feet. 

The Miocene Deiuotherlam and Mastodon still lived, but 
they were now being supplatitcd by the true elephant, the 
rhinoceros and l>y the hippopotamus, and a large number 
of other herhivora allied to antelopes, deer, etc,, indicating- 
large grasH-eovered areas, together with the giraffe-like 
flelladothniiim and Smnntheriinn, and the St'wallik Hills of 
India give to the Pliocene fauna the Sivathenum and the 
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Bramatherium. Now we find the trae horse, Eqvm* and 
along with it the Jlipparion, now extinct, which had tliree 
toes, hnt only one, tlie midtile one, touching the ground. 
Now, too, we have tlie ox, with the eat, the hare, and the 
mouse. The Me^-opithecus and the JDolic/iopithecus were the 
apes of the pei-iod. 

The flora of the I'liocene epoch was very similar to that 
of the present day in England, with the addition of one or 
two subtropical plants, and towards the end of the period 
the plants reiiuiring most wanuth disappeared, indicating a 
lowering of the temperature and an approximation to present 
climatal conditions. IBcsideg the present forest trees of 
p]ngland, we find the buttercup, chickweed, dock, sorrel, 
marsh marigold, the- Osmnnda yfgalis, and many other plants 
w’ith which we are familiar. 

Although at the commencement of the Quaternary C)r 
Human epo<-h th(‘ climate in this and more northern regions 
■was undoubtedly too rigoi-ous for man, yet in more southern 
latitudes, to which the ice-covering conditions of the 
Glacial epocli did not extend, there would be no climatal 
hindrance to his existence. On the return of more suitable 
climatic conditions, man w'as undoubtedly living in these and 
adjacent areas. .ludging from the large number of flint 
implements found in the Pleistocene gravels of England and 
France, man seems to have been tolerably abund-int in the 
European regions soon after the departure of glacial 
conditions. 

Since that time, favouring conditions for man have 
continued to imaease, and profiting by these, man lias made 
advances, and by these advances has aided the progress of 
favouring conditions. Hut Avith the preparation of the earth 
for the earliest man, the simple human being, Ave haA’e had 
alone to do, and the changisthat have taken place during 
the Quaternary epoch are not, therefore, within the scope of 
this essay. 


COXCLUSIOX. 

The records of the rocks which have now been presented, 
although briefly and quite disproportionately to the gi'eatness 

■* The Eqnwt asintin, the ass of East Afrii a, has left its remains in the 
Pleistocene cave deposits of India, though not now living there. 

H 2 . 
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of the subject, wll be sufficient, I hope, to clearly show that 
present terrestrial conditions are the result of innumerable 
links in a chain of events extendinj^ Ihroughout a vast 
period of time, and that every one of those links was 
necessary for its successor; and that therefore all have 
been concerned in tlie prt'paration of man’s abode. 

Even the vastness of the time has been a most important 
factor in producing phenomena of every-day observation. 
For to it is due the great raiige of the ch.aracter of the 
rocks, the extreme hardness oi some and the softness of 
others, which give to us now our mountains a7jd our vales. 

The composition of the original rocks has been the sourct* 
of all we find of value to mankind in the present cnist, and 
the various geological chaiiges that have taken plaei' have 
given variety to the rocks now at the suifaee, funnshing the 
soils suited to the production of all that the varied wants of 
man require. Regions we have for mining miiun-als, regions 
for forest growths, areas for the growth of the plants that 
give us food and all the many valuable products of the 
vegetable kingdom. 

Those plants, too, and the animals useful to man, have been 
the ends of series contemporaneous with the geological 
changes, and therefore part of the preparation of an earth 
suitable for the habitation of man by the Creatfir. 

Still firrther may we say that the means of communica- 
tion by Avater, tin seas and rivers of the globt', by Avhich 
mankind can intermingle, spread the products of the land, 
learn and progi’ess, and subdue the earth, have also been the 
result of tlie changes of the jwist. Nay more, beauty and 
variety of landscape, beauty t>f field ami flower, and even 
the charm of the music of the birds, haAm all been the 
outcome of this Avouderful prej)aration c,xtcudi]jg throughout 
geological time. 


Discussion. 

The Chairman. — I think you have already anticipated what I 
was going to propose, viz., a cordial vote of thanks to Professor 
Lobley for his interesting and instructive paper, dealing Avith so 
many products of the past and present world, showing ns the links 
between the two and the snccessively higher forms of organic 



THE PREPARATION OP THE EARTH POR MAn’b ABODE. 101 


beings and the times at which they appeared. .Wc shall be pleased 
to hear any one who would like to speak on the subject or to put 
any questions to the author. 

The Secretary (Professor Hull, LL.D.). — Mr. Chairman, — At 
my suggestion Professor Logan Lobley kindly undertook to deal 
with the subject of his essay. It is one which, as it seems to me, 
is eminently suited for the consideration of members of the Institute, 
and I feel sure it will be allowed that it has been ably handled by 
the author. 

It is one of the great triumphs of Science of the nineteenth 
century, and of the Victorian Era, that it has witnessed the un- 
folding of the Geological Record. For nearly eighteen centuries 
of the Christian Era, not to speak of the many previous centuries, 
mankind had no other guide to his knowledge of what we 
may designate “ the pre-Adamic history of the world and its 
inhabitants " beyond that afforded by early chapters of the Book 
of Genesis. I am not here to disparage the geological record as 
contained in that wonderful book, which I never read, or hear read, 
without recognizing that it is far beyond what unassisted human 
reason could bare imagined or produced at the time it was written. 
It contains in simple and stately language the main outline of the 
history of the world and of its inhabitants ; but it was left for 
recent scientific investigation to fill in the details, and so complete 
the record. That has been the great work of the nineteenth century ; 
and the author has unfolded it to us this evening, briefly as was 
necessary, but with sufficient fulness to enable us to recognize the 
grand procession of vital phenomena — the development of animal 
and plant life, of which the earth has been the theatre — from 
the earliest dawn to the present period. 

The portion of the essay which will cause most interest is 
probably that in which we approach the appearance of the animals 
and plants now inhabiting the globe, and which ranges through 
the Tertiary period. There wo have the process of organic 
evolution by which the forms more and more approximating to 
those now inhabiting the world appeared in company with man 
himself. It was a slow and gradual process, as are all the great 
eveuts of Providence in the affairs of the world ; in His plan for 
the government of the world there must always bo “ the fulness 
of time ” ; and in the natural world we know that it is governed 
according to the proverb “A’afam nil facitper saltern.” Thus when 
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the time arrivel those forms of animal life appeared which wore 
destined to minister to man’s physical wants as well as to bis 
advance in civilization. Along with them came the forms of plant 
life specially adapted for snstonance, as well as to adorn and beautify 
the face of nature, and so minister to his mental enjoyment. At 
last man himself appeared on the scene — the last aiid most perfect 
of all God’s works, equipped with powers and faculties suited to 
enjoy the great gifts placed within his reach, and with mental 
powers capable of investigating the laws which govern the nni verse. 
For him the whole world is a Garden of Eden ; for him, every 
habitable portion is furnished with animals and plants suited to 
minister to his wants. Surely, in all this we may sec clear and 
unmistakable evidence of design and adaptation, illustrating the 
striking passage of the Psalmist, “ The heaven, even the heaven is 
the Lord’s, but the earth hath Ho given to (he children of men,” 
given as his school for training in the knowletlge of God and of His 
works, and of His purposes of love, in preparing ns for a still 
higher state of bliss. 

The Rev. John Tuckwell, M.R.A.S. — I should like to follow 
what our Secretary has just stated in regard to the wonderful 
agreement between the tirst chapter of Genesis and the paper 
which we have listened to. Every one well remembers the first 
verso of that chapt'»r, which states a very remarkable and 
universal fact, and that is, that it was God who civated, in the 
beginning, the heavens and the earth. But if }ou look carefully 
into the chapter, I think it will be found that those stages are 
delineated in the chapter. Take the statement of the story of 
the earth in particular — that “the earth was without form and 
void.” Now as the Septuagint was ti'anslated, that expression 
“ without form ” is “ invisible,” and the word “ void ” indicates an 
unfinished state. What could more fitly represent the chaotic 
condition of onr globe than such a word Y A globe of gas would 
be without form and without those objects that are now around ns. 

Now in the next stage you have the statement that “ darkness 
was on the face of the deep.” That is a remarkable expression. 

In an address given before this Society some years ago by Lord 
Kelvin, he told ns there was a period in this earth’s history when 
there was a molten envelope something like twenty-five miles deep 
round the globe which seems to have given place to the aqueous 
condition of our globe through condensation of vapour. 
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Then we have the next Ihinsf representeJ, viz., that “the '.pirit 
of Grod moved on tlie face of the waters." It is very remarkable 
we fihonld have these two distinct word.s, the “deep” and the 
“ waters.” They are evidently used deliberately to indicate two 
conditions. 

Then Professor Lo^ran Lobley has told us there subsequently 
cfl me a period when the dry land appeared. We do not know what 
the first continental land may have been ; but the late Professor 
Dawson has told u.sabout the Laurcniian formation — the L inrentian 
upheavals and Laiircntiaii depodts; and then we hare, following 
the formation of land, the lormation of plant life. Professor 
Lobley told us about the cryptogamic and the phanerogamic 
coming at the first appearance of continental land, and in that 
chapter you have the statement made that God created green 
things, and two classes are mentioned — herbs and the tree, “ every 
tree in the which is the fruit of a ti’ee yielding seed.” So that 
the cryptogamic and phanerogamic arc mentioned in that chapter. 
Then wc have a statement of the reptiles following the Car- 
boniferous period — creatui-es whieli, as Profe.ssor Lobley says, 
were as much as seventy-five foot long. 

Then next you come to the creation of the mammalia and cattle, 
and yon have exactly that same thing in the paper in our hands, 
fallowing, as yon see, the period of the Cretaceous strata. Then 
you have finally the creation of man — the last of all the works of 
God, “ And then God rested from all His work which He had 
created and made” ; and it does certainly appear that there is no 
creative action going on at the present time, but that the 
Almighty is “keeping Hi.s Sabbath.” Whether or not that 
creative power may be pnt forward again wc do not know, at any 
rate until, as wo are told in the inspired record, “ God will create 
a now heaven and a new earth.” It seems to me that the two 
records fit each other as closely as band and (tlove, and it seems 
impossible to account for the writing of this beautiful chapter, so 
many thousands of years ago, unless we attribute to it an inspira- 
tion which affects the very words and language in which the 
chapter is written. 

The Rev. Canon Giedlestone, M.A. — I think it is very good 
sometimes to survey shortly that which we are dwelling upon, the 
earth and its foundation, and I think the paper brings us to three 
good results. First, the unity of the earth ; secondly, its progi'Cs- 
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BtveneSB ; and thirdly, the prepaitsdneas of the earth foi- man — its 
adjastment to man as he is, not to man as he is destined to be 
hereafter, because I had in my mind nil the time through the 
reading of the paper a little sentence which shows that there is 
something yet coming, reserved till the end when He said, “ I go 
to prepare a place for you.” That shows that there is a long pre- 
paratory process going on now, perhaps tbi-ongh the relationship 
of our present earth, with its fellow-planets and sun, to other 
heavenly bodies ; but there is this preparatory }>i*oce8s going on 
whereby the habitation once pM‘]>arcd for man as he is will be 
adapted to man as he is to be, and there will be the same complete 
adjustment in the second case as in the first. 

Another point whicli must strike everybody, I should think, as 
we have been through this pajjor, is the utility of fossils, because 
if all fossils had been reduced to nothingness, which would have 
been the case, no doubt, if all the rocks had been igneous instead 
of ii; moat, cases sedimentary, thei-o would Tiot have been a single 
trace of the animals and vegetation that have existed before the 
human period. What a serious loss that would have been ! 

The only other t bing that strikes me is that after all 1 suppose 
wo have only got some thiiiy-five miles down emt of the eight 
thousand w'hich would be rteqnisitc to carry us through the depths 
of the earth, and, therefore, we are only dealing with the ci-ust of 
this wonderful globe on wliicli we live. It is a good tiling, 
sometimes, to remember that all this is the roof, as it were, that 
the building is beneath — and a wonderfully good roof it is, a roof 
that took a long time to prepare; but beneath are the phenomena 
touched upon in tht- earlier part of this iiapcr, and 1 observe that 
the Professor said ou his last page that all the later sedimentary 
rocks depend for their existence on the composition of the original 
rocks. So that there must have been in the composition of the 
original rocks everything that was reqnii-cd to pi-oduce all 
materials — a clear evidence of design in the formation of the earth. 

After some observations by Mr. M*kti.v Housk, 

The Chaikman. — I should like to ask Professor Logan Lobley 
about the Dnjopithecus referred to on jiage 97. A great many 
genera are mentioned in connection with the period he there 
refers to. He says, “ According to Gaudry, the fii'st anthropoid 
ape, the Dryopithecus, appears ” — the middle-sized monkey and the 
long-necked one, whether he considers the Giuiwinfheem to be a 
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monkey or an apt*. In tlie middle of page 97 he speaks of“tho 
earliest allied form to monkeys,” and later on he speaks of “ the 
first anthropoid ape,” which Owen thinks is more allied to the 
gibbons. 

Professor IjOoax Lobt-ey. — I am greatly indebted to you for the 
kindness with which you have listened to niy paper. 1 am much 
obliged to Professor Hull for his very kind supplenientary remarks 
and also for the very interesting remarks that were subsequently 
made. 

It was a very great pleasure to me to 2>teparc this paper and to 
read it, and 1 am especially glad to be here to-day to meet the 
Institute with this subject in hand. 

I did not quite understand the question you asked me, Mr. 
Chairman, about the ^ 

'Hie CiiAiRM.\N. — Whether you con.sidered it to be more of a 
monkey than tin ajic ‘t 

Professor Lui5.\n Ijoulky. — More allied to the monkey, 'fhe 
anthropoid ape ttpfiears later. I do not know that 1 hare any 
other ((Uestion to reply to. 1 again thank yon very much for your 
kindness. 

'I'lie Mooting then terminated. 


Tilt KU.I.oWlNi. CuMMfMC.mOXS ULIti: IllLLIM’l'- — 

From Colonel Wu j.iiM C.tun.C.B. : — 

‘‘ 1 very mueh rcgri-t not having been able to attend Professor 
Lobley's lecture on * Tlie Prejinratioii of the Earth's Surface for 
Man’s Abode.' 1 consider the same an exceedingly good one and 
most interesting, but his division of time into tliiee epochs, viz., 
Hyiiothetieal, Consequential, and Historical— witliour any par- 
ticular reference to how the same fitted in with the six days or 
jiuriods of creation as given in Genesis of our Scriptures — I think 
Yva.s a Y’ery great pity ; and ulthongh he places the nijpearance of 
man about the time of the Glneinl period, not only is no possible 
or probable date for it noted for the ignorant in geology, bat at 
the same time it raises the question of a pre- Adamite man allowable 
by the accounts given in the first and second chnjiters of Genesis. 
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“ Yet for all this his consequential and historical account is clear 
enough to demonstrate that the order of those periods agrees with 
the testimony of the Books.” 

Mr. WiLtiAM MUiLEii, Bronghty Ferry : — 

‘“The Preparation of the Barth for Man’s Abode.’ — This is a 
very excellent summary of geological history prior to the advent of 
man, but I feel that the author does not bring out with sufficient 
clearness the fact that all the changes to which he refers appear to 
have had that advent in view as their principal object ; that there* 
was throughout the whole of their history a prophetic declaration of 
that object, and ihiit man is the only being that ever existed who 
had sufficient intelligence to understand and appropriate for his 
own use the various natural productions which are now seen so 
beautifully to converge for his comfort ajid advancement in the 
world. 

” Still further I would have liked to lienr what he had to siiy 
as to the introduction of the dome.stic aininahs, the hor.se, ox, 
sheep, etc., immediately prior to the advent of man, for whose use 
I think they were evidently intended, to servo as his companions 
and servants,* but this may not have come within his subject, 
if he meant to confine himself strictly to ‘ the preparation of the 
earth for man's abode.’ ” 


* See Genesis ii, 18, 19. 



ORDINARY MEETING.* 

I’HE Rev, Canon Girdlestoxe. ix the Chair. 

The MinnteH of tin* last Meeting were read iin<l mufiiined, .and the 
following election took jilace 

Associate ; — Miss Eva .T. BoonL 
The following pajier was rejid by the author : — 


ADAPTATION AND SELECTION IN NATVRE; 
THEIR BEARING ON DESIGN. By alter 
Kidd, M.D.. F.Z.S. 

I T is a snigul.iv fate that hcfell the theory of (‘'-olntiou 
that its main tcmis have lieeu not only amhiguous, but 
even incoiTect, hut it is probable that thi-s h.i.s eondiicerl 
gi'eatly to its wide acceptance. We know well how the 
mind of man is cajitivated by a form c-f words or even an 
expression, and ftir good or ill, the leaders of mankind have 
known how to use tliis fact of hnnian nature. 

1 refer to the four outstanding tenns or conceptual 
forniulte inscribed on the lianner of the evolutionist host, 
viz. ; — 

1, Origin of Species. 

'2. Struggle for E-xistence. 

3, Natural Selection. 

4. Survival of the Fittest. 

3 and 4 being practically equivalent. 

1. If Darwin had named his great work more modestly 
“ Modification or Trausfomation of Species,” how different 

* Monday, March l<th 
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might have been its reception ! That species of plants and 
animals were mutable was well enough known l)efore the 
“ fifties ” through the marvellous divergencies produced by 
breeding from the original wld stocks of horses, cattle, 
sheep, dogs, and from those of fruit-bearing trees and 
cereals. But origin was the title, and it threw down the 
challenge at once to older views and was on that account 
the more calculated to capture the restless mind of modern 
man. 

2. The theatre in which Daiuviu claimed that this origin 
had occurred was the 8Uj>posed stniggle for existence. 
Here the obvious (■omj)etition for means of livelihood and 
comfort raging among indi\’idual8 and races of men. M'hich 
had given rise to tJie lumiarkable essay on 

clergyman named Malthus, was read into that struggle for 
existence among tlie lower forms t>f life whieli it Avas purely 
gTatuitous to postulate. It ought to haA'c been enough for 
the more candid suul i-easonable exponents of Darwinism 
to see that to talk of struggle for life btdween lower plants 
and animals, especially in that region which 8(> much struck 
Darwin’s imagination, viz., the survival of certain individual 
seeds out of a single plant, or of certain ova out of the 
million in each lierring, was an unwarrantable liberty in the 
use of language, 

3. The now familiar tenu Natural Selection was an 
inappropriate readi g of a AA’ord, instinct Avitli liuman 
ljurpose and Avill, buo a process assumed and stated to be 
no more puiijoseful than the Avind tliat bloAVs, to use the 
simile of Darwin himself. This a<^pect of the familiar term 
has been ft)rcil)ly pointed out by the late Didce of ArgAll, 
and by strict logic and use of terms he Avas Avell justified, 
but it is held that the term is oiilj' tlie best tliat oceurreii 
to Darwin, and no sinister design of deluding the uiiAvary 
is Avrapi)ed U[) in it. Professor Poulton has attacked the 
Duke rather bitterly in a AA'ork on Charles DaiAvin, for Avhat 
he declares to be captious criticism. 

4. The fourth great term in the evolutionist vocabulaiy is 
Mr. Herbert Spencer’s equiA’aleiit for Natural Selection, viz., 
SurviA'al of tin.' Fittest. This resembles the other thi'eo in 
looseness and ambiguity, and the latter quality is ackuoAA'- 
ledged by Huxley. 

The ncAv meaning of tlie SurAuval of the Fittest has uoav 
to be taken to be “fittest to smwiA’^e,” or “fittest for the 
enA'U'onment.” It really might bo rendered “Avhatever is, 
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iH best,” am! it Jms a flavour of optimiwn whifU Hr. Sjienccr 
claims is an (*ssential iiigi-eclient in his philosojihv of 
evolution. 

It is oviflent, then, tliat a somewhat amended dietionnrv is 
required, if one is to ex})Iain at all aceuvately the subject- 
matter of much of tli(' wntiiif^H of evolutionists, and it is not 
the least of their claims to he heard that they have dared, 
and successfully, to twist the meanings of three or four 
Avell-known words to their purposes of eonv(‘ying a certain 
line of thouglit, and the meanings are now generally under- 
stood. One has no right to conqilain of this, and the Duke 
of Argyll's protest was of too academic a character to weigh 
with the sr-ientific world, and accordingly it fell somewhat 
flat. Hut it is not out of place to mention this character of 
some of the evolutionist voeahnlary, because certain of the 
terms in question will he referred to later in this iiapor. 

Ailajitafioii . — The conception of adaptation h.is become so 
widely used in biological writings as to ileserve critical 
study, for through such comprehensive tenn' many errors of 
the first importance may he allowed to creep into our mode 
of thought. 

Adaptation is a term in general use in scientific works on 
account of the ease with which any intelligent and jiersonal 
clement may he excluded from its application. No one can 
object to a literary tool Isung employed for husine.s.s 
purposes, as long as no subtle root-error is thereby admitted 
into a system. In regard to this term “ ad.iptation,” tjicre is 
some danger that this may happen, as I think will ajipear if 
we look at it closely. Adajitation has become in certain 
ways the equivalent of the older term “means.” which 
always connoted the further idea of end. “ Adjustment ” is 
another modern term virtually synonymous with adaptation. 
The coneeiition of adaptation is of immense range in biology, 
so much so that H'eisniann was well justified in his statement, 
“ Everything is adapted in animated nature and has been 
from the beginnings of life.’’ But in tliis great range of 
apjilication comes in one element of danger. 

The primaiy meaning of the word is *' fitted to.” This is a 
somewhat complex word, for it signifies that one thing is 
fitted to another thing or condition of things, and as used 
in general language before it was annexed by scientific 
wiiters, it contained the fiudher idea of something being 
fitted to another by an active agent for a purpose. There 
are in it, then, properly foiu' ideas : — 1st. 'J'he thing adapted. 
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2nd. That to ■which it ia adapted. 3rd. The purpose for 
which it is adapted. 4th. The agent who adapts it. The 
fourth of these ideas must be sniTendcred in the present day 
on account of the resolute way in which the word is used 
wthout any reference to a person or agent, and because- 
scientists have adopted this term and must have their tools 
or conceptual fonnulas with which to do their work. Wo 
must take adaptation as a tenn employed by the leaders of 
biology as one condemned to not more than three, and 
pi’obably only two, of the four meanings which truly belong 
to it. *We must also bear in mind that for their own 
convenience biologists have enlarged the abstract idea of 
adaptation further, and speak of ‘‘ an adaptation ” or 
“adaptations.” as concrete nouns substantive, as formerly 
the word *• means ” uras used. 

It must be remembered that the tenn adaptation is further 
complicated because a thing may be (1) adapted as a Avhole 
to its surroundings, (2) a part may be adapted to the 
efficiency of the whole — the adaptation may be e^trinsir or 
intrinsir. 

The most usual, if not exclusive, application of the word 
in science is to tlie phenomena of organic existence; it is 
therefore the special tool of the biologist, and it is in his 
department of science that misapplications must be most 
carefully watched, more particularly bi-causo iu the province 
of life Mich are the 'ost important, as tending to belittle tho 
teleological ineaning of that part of the cosmos with which 
we are chiefly acquainted. One of the simplest instances of 
adaptation, and one which is confessedly a matter of puie 
chance, as we call it, and due only to the action of imrposeless 
mechanical causes, is the fall of an avalanche down a 
inounLain side, the result of which is that various fragim-nts 
of rock or ice roll on until they find tlieir resting place and 
each 18 at rest in its suited position. These fragments may 
be said to be adapted each to its position for no purpose 
whatever. The fragments of various shajies aud sizes settle 
down into such situations as suit their size, weight and 
character, from the mass of rock weighing several tons to 
each grain of sand, each disintegrated and sc-t going by 
certain iibysical laws. This entirely mechanical case of 
adaptation connotes two of the four ideas only — the thing 
adapted and that to which it is adapted ; purpose must bo 
excluded. But it is just this form of mer-hanical adaptation 
under certain chemical and physical laws ■which some extreme 
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biologists would gladly apply, if they could, to tlu' li\iug, 
gi-owiiig, developing organic life arouiid us. B\it the ftu;ts of 
i)iology do not lend thcinselves to such simple handling, and 
by no less an authority than Weismann we are warned that 
in biology wc eomc upon the unknown sooner than in any 
other branch of science, so that In-re, more than elsewhere, 
is a hasty making of ambitious “laws” to be csj^eciallv 
guarded against. 

But mucli moi’e significant forms of adaptation meed us 
as soon as we turn from the inorganic to the organic, and the 
great range rf the latti-r, and the immense diversity of their 
environments, arc illustrated by a bacterium at om* end, and 
man at the other, of the gi’eat chain of life. The former in 
its fluid medium can move, can ahsorh mitriinent. and in 
response to certain simple stimuli can manifest what the 
extreme nu-chanically-ininded biologist will call free-will and 
choice. The bacterium is adapted to its simple home, and 
the latter is adafited to tlie life of bacteria, among other 
properties it possesses. There are thus two of our meanings 
of adaptation fulfilled, and the third, viz,, that of the pm-pose 
for which it is adapted, may be beautifully illustrated in the 
ease of those simph'st bacteria of putrid'action which from 
the beginning of life on the globe have exercised their 
beneficent function as scavengers of a decaying and 
iloveloping world. It is needless to point out that if 
organisms n'qnire oxygen to respire, and nutriment to 
absorb, they require only in a little less important ilegret. 
when they die, to be disintegi'ated. for the benefit of the 
succeeding poj)ulation of the globe, by means of these 
humble bacteria of putrefaction so recently discovered 
through the genius of Pasteur. 

Between tliis lowly instance of adaptation, in whieli 
profouiKlly iinporfant issues lie enwiappcd, and man himselt, 
there lie open to onr s(!rutiuy and admiratimi a world ot 
adaptations, cxtiinsic and intrinsic, incalculable in number 
and beneficent in jmrpose. 

Another side of the question of adaptation is opened up 
when, in additi<ni to the means to ends which every organism, 
vegetable and animal, presents for its own benefit, we look at 
the great question of the environments ])rovided for these 
various organisms. The means are wouderlnl. the ends are 
benelieeut, bnt tln'V require a yiVW in wJiicli to work. The 
key of a (.'Imbh's lock is an iiistnmient interesting enough 
to a moeluinician, who may admire the finish and complexity 
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of the wards, but it is of vastly groator interest when tho 
lock to which it is adapted is also investigated by one who 
is competent to nnderatand its working and make. The two 
must be looked at together, and, broadly si)eaking, a key is 
for a lock and a lock for a key. This instance introduces tho 
environment side of organic existence, and the latter is very 
largely ignored, or taken for granted, and its bearing on 
teleologj" not mentioned when adaptations, adjustments of 
the organisms themselves, are considered and expounded by 
a one-sided “ law.” 

Before the bacteria of putrefaction could commence their 
beneficent work as scavengers of the globe, they retptire for 
their own life a measure of moisture, warmtii, oxygen and 
organic material, before it becomes of the least importance 
whether or not they are adapted. The environments referred 
to mu.st exist before they can do so. And so it is through 
the vast ascending scries of protophyta, protozoa, metazoa 
up to man. Suited environments must jn-ecede tlve life of 
any one of these forms of life, which become .adapted to 
them. When wo scan in thought the immense stretch of 
geological time, and the size and variety of the globe which 
has been the theatre of an ascending scale of life, ami 
remember that to a great extent the environments of cme 
epoch are not fully suited to the needs of the preceding and 
succeeding flora and fauna, some dim idea of the importance 
of the environment side of the question ot adaptation is 
reached. Selection hat become the mt)dern equivalent »)f the 
Creator in the thought of certain thorough-going scientists, 
and its range claimed to be fi’om nebuht to man, frt)m the 
■elements of matter to tho productions of the human intellect. 
In biology it has several aspects. At first tlieie was only 
known the natural selection of Daiwin, then tlicre came 
physiological or sexual selection. Later there was concidvcd 
Dy Roux a form of selcetiou acting within the organism 
itself, between the different celLs of wliich it is built up, and 
finally Weismann, reco/^izing the *■ lowering clouds ” with 
which he saw Darwinism threa timed, invented what he 
•called germinal selection. There .are, then — 

1. Personal Selection, by which individuals among a group 
are selected as being generally more fitted to survive. 

2. Sexital Selectioii, according to which certain individuals 
among higher animals select one another for some attractive 
•qualities or characters, and so these are 2 )ropagated. Darwin 
And Romanes are the authors of this form. 
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3, Histonal Selection, or the selection among the various 
cells of an organism, conceives the singular notion that 
within the organism there is a struggle of the parts going 
on, and ceitaiii cells are selected to survive, and relegated 
to their appropriate region ol the organism. This is very 
much like a civil war, or a fight within a fight, a series of 
single combats for pre-eminence. This aspect of a house 
divided against itself, as Sir William Dawson calls it, is a 
strange and fanciful one when from such internecine strife 
is to emerge an harmonious, correlated, and perfect whole, 
such as an organism presents when developed. 

4. Genninal Selection of Weismann is purely hypothetical, 
and declares that within the gemi, among a host of in- 
difiereut variations, there are always present the necessary 
favourable variations for upward progi-ess, and that these 
are selected to survive, and form adaptive modifications. 

Of these four forma of selection the fourth may be looked 
upon as pure hj'pothosis, and only entertained because of 
its supplying a mode of thought which may, or may not, fit 
into an articulated whole. 

3. Uhtonal selection of Boux is also too vague and 
supported by too insecure evidence to be of any more 
importance, e.xcept a.s a suggestion, than that of Weismann. 

2. Sexual selection is obviously applicable only to the 
higher fonus of life in animals, so as a factor in organic 
evolution it is of minor importance, 

]. Pereonal or natural selection of Darwin is the real 
conception which mainly concerns us here, though it may 
be pointed out in passing how great is the impoidance in 
the modern world of the eexnal fonn of selection under the 
guiding hand of man, which is responsible for all the wealth 
of beauty and utility arising from purpose and intention by 
man, in artificial selection of plants and animala 

Selection resembles adaptetion in that it has been robbed 
as far as possible of all purposeful meaning, so much so that 
it has been applied by Professor Karl Pearson and Sir Norman 
Lockyer ana others to the physical selection of chemical 
elements composing the heavenly bodies and our own 
planet, and to so-called “meteoritic evolution,” and is in 
this form considered a leading factor in inorganic evolution. 

In organic existence selection depends on three pi'eceding 
conditions. Living matter, organisms composed of this ; varia- 
iions among individuals of these organisms ; in addition to the 
equally momentous condition of appropriate environments. 

1 
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Therefoi’c. before selection can do anything it requires a 
good start, and when it is established as a wr)vking factor 
asstimes an immense range in the minds of biologists. 

Four years ago a controversy was caniod on concerning 
the origin of living matter which Avas evoked by the 
remarkable address of Prof. .Tap]» at the Ilritish Association 
of Science at Bristol. Tlie outcome of this Avas that the 
agnostic eA'olutionists were driven to shoAv that their sclieme 
of life comprehended in tlie azoic period an accidental 
combination of symmetrical niolecnles in iion-l'ving in- 
organic matter, by Avhich an asymnn'trical com])f)nnd was 
developed and became the gi-onndwork of all life on the 
globe. Professor Japp’s mature conclusion Avill better 
commend itself to onr mind Avlnm he said, “ I see no escape 
from the conclusion that, at the moment Avhen life first 
arose, a directive force cann* into play — a force of precisedy 
th(' same character as that Avhich enables the intelligent 
operator, by the exercise of his aviU, to select one crystallized 
cuantiomorph and reject its asymmerric opposite.” In his 
repl.v to many criticisms from acute opponents of his aucavs 
Professor Japp says tersely, “All my critics seem to be 
moA’ing in tnnt unre.d Avorld Avhere ii fount of type, if 
iumbled tog<'t}icr sufficicntlv often, ends by setting up the 
text of Hamlet.” 

We are comp-lled to go back for the rudiments of 
selection to the juimeval dajs Avhen the so-called protista, 
neither A-egetable nor animal, but Avith Jipparently infinite 
potentialities. Avere the sole ])opnlation of a Avarm, homo- 
geneous, Avatciy eUA'ivonment. By some means not known 
these must have been differentiated into tAvo great classes, 
which A\ ere to be the stock from which plants on the one 
hand and animals on the other Avere to be fin nied. Mr. Clodd 
takes it for granted that in some Avay or other the vegetable 
cell became possessed of a harder, tougher cell-wall, and as 
he says, “ thereby sealed its fate.” Tt must be borne in mind 
that according to the theory the earliest iidiabitunts of the 
globe were homogeneous, and no variation had as yet 
arisen, and Ave have also to cojisider a homogeneous environ- 
ment. So that not only did the latter change in most 
momentous Avays, but the former had to he modified so 
profoundly and with such far-reaching results into vegetable 
and animal one-cclled organisms that the change equals any 
miracle of later days, and certainly there is no evidence 
whatever for it. 
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In couvee of time the slow modifications of the environ- 
ments tlirough pliysical and chemical processes must bo 
supposed to have transformed these primitive orgniiisins, 
but the former being homogeneous the latter could only bi- 
modified cn maw, so that hitherto no place for individual 
variation has arisen. There is thus postulated a state of 
things in which various centres of life arose according as 
vast areas of the surface began to difier from one another, 
and large collections of minute organisms must bo assumed 
To have been existing, marked off from one another by 
slowly developing geographical changes, the habitats of 
the different groups very slowly coming into contact witli 
caio another at their bordem. Those may be considered to 
havc“ come together in the lapse of ages, but for immense 
stretches of geological time no rej roduction of the organisms 
by conjugation would take place. Selection had not j’-et 
come into oiieration. I would hero point out how large u 
demand must be made in this hypothetical account of 
primitive lll'e on the globe, on the vi(!W that environmental 
changes affect organisms so that the vanations are transmitted 
to succeeding generations, a proposition totally denied bj’' 
the consensus of opinion of i)re.sent day biologists. Even 
so late as Inst year. IHOI, Professor Ewarf in the presi»lential 
address in the zoological section of the British Assc'ciation. 
said at (Jlasgow, I do not believe there is any trustworthy 
evidence that definite somatic variations are ever trans- 
mitted.” Hitherto thi- chain of life has not proceeded far, 
and it has been enoripously assisted by hypothesis up to this 
jioint. Variations in individuals are not yet fairly accounted 
fir at all. The fundamental cause of variation (which is the 
crux of the whole question of evolution, so much so that 
Bateson said lately “ V’^ariation is Evolution *’ ) is diversity of 
sex as Wallace, in /Jarau'/ttoM, p. 439, points out. 

Also see Professor Adam Sedgwick at Dover in 1899. 

1 am not prepared to deny the gi'cat effect of external 
conditions in modifying plastic mdimentary forms of life any 
more than in the case of man himself, but it is necessary to 
picture to oneself the deeply purposeful issues involved in 
such changes in the ])rotista that one branch of their stock 
was destined to produce the whole vegetable kingdom, 
which -was to come, and the other the animal kingdom, 
bearing especially in mind the intimate and absolutely 
essential inter-relation between the two kiugdoma 

Apart from Design this must be supposed to be involved. 

I 2 
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in Bome fortuitous undirocterl change in the watery home of 
those early anceatoi's of ours! Well, it must be for each 
of us to asic himself ealmly if his faith in the evidence of a 
mechanical theory of life will bear a strain such as this. 

But Selection in course of long ages came into operation — 
whether in producing new forms of life or simply in main- 
taining, as I believe, certain breeds or groups of organisms 
according as we are Clrcationists or Evolutionists — and then 
took rank as a factor in the ascent of (jreation to its present 
phase. It is clour that at either end of the chain of life 
the province of a merely mechanical selection is greatly 
curtailed. 

The bearing on the question of design in Nature of these 
two biological conceptions. Adaptation and Selection, is 
obvious. The least significant uses of the words are the 
most favoured in cun'cnt science, as not ijostulating the 
operation of any Mind or purpose in Nature, and I would 
submit that our consideration of the former is eloquent of 
meaning of a most fiir-reacliing kind, and the latter has a. 
much curtailed province in which to ojicratc. Professor 
Henslow, a great opponent of Natural Selection in the 
origin of species, goes so far as to say that Natural Selection 
is unnecessary, and at any rate, only a supplementary factor 
in organic evolution, and out of his immense knowledge of 
the botanical side of biologj' refers nearly all (‘volution to self- 
adaptation of pla te through their jirotoidasmic response to 
environments. He would of course apply this theory also 
to animal life, and the conception finds a good measure of 
favour with such eminent zoologists as Professors W. K. 
Brooks of America, and J. Arthur 'I’hoiusoii of Aberdeen. 
Professor Henslow being a theist sees in tln.s mode, by 
which organisms have developed to iheir present perfection, 
the operation of Divine directing power. 

In the present consideration we are not compelled to 
choose between Creation and Evolution ns rival theories of 
the origin of living forms, but we surely must see the 
necessity of admitting tliat Design is immanent in these 
marvellous chains of life, whatever be the way in which the 
links have been forged by the Divine Artificer. The ultimate 
reasons for it all, the final causes, may not be clear to us 
yet and may never be so, but the grand primary purpose 
opens before us the greater the range and tlie more 

E rofound the scrutiny of biological study. Whether it be 
y creation of groups of organisms at successive stages, by 
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the direct effect of environments, by variation, stru^^gle for 
existence, heredity and selection between more or less 
adapted individuals, by geographical isolation, by self- 
adaptation to environments through protoplasmic response — 
whether each or all of these be admitted into our groping 
views of a tangled problem, they arc but biological questions 
with a philosophical bearing, and must be settled by the 
evidence that is forthcoming. The greatest injury to truth 
may be done by haste in formulating cosmic theories too 
ambitious for the available evidence, which aim at embracing 
all Nature by a “law” wliich man has to conceive for 
himself, and wliich his successors may entirely contradict. 

Surely it is Purpose here, there, and everywhere, which 
furnishes the missing link in all the problems of science. 

If it did happen, indeed, in the Azoic Age of this world 
that such a conjunction of chemical and physical conditions as 
Professor Karl Pearson supposes took place, and eventuated in 
the origin of life, if some remarkable environmental stimulus 
was followed by a branching out into vegetable and animal 
foi-ms from the verj' undifferentiated masses of protoplasm 
which then constituted the population of the globe, if fi’om 
that homogeneous mass of living forms there came by 
further environmental changes sumi a marvellous complex 
of life as a Foraminifer presents, and in due time the 
diverging and multiplying groups of organisms by Selection 
or other factors of organic evolution till metazoa appeared, 
and so the great drama of higher organic life was put on 
the stage of a changing world, till at last the human body 
and mind emerged from the groat mammalian stock, au& 
this mind of man utter long ages of groping among the 
grosser rudiments of human life, began to read backward 
by the light ot science its remarkable past — if all this took 
place without any •' Special Creation,” “ Creation by fiats,” 
“Creation by fabrication,” or any other form of creation 
which opponents may label wdth a needless adjective, found 
neither m Kcvelation nor reason — if all this did happen in 
the course of geological history, the mere inconceivable 
length of time and apparent simplicity {on paper) of (he 
processes can never block out the light of Purpose which 
IS seen after the event in every act of this fateful drama, 
even though many shadows of ignorance throw up more 
vividly the light Ave do see. 

At each stage of the story a being endowed with a full 
measure of the knowledge of the tumntieth centurj’^, who 
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miffht be Boppoeed to survey the uufulding plot, whether he 
lotmed back or forwai’d, could not fail to note the close 
correspondence of life with cnvirouiueut and preparation of 
environment for coming life at each and every stage. 
When these two corresponding and correlated sides of the 
matter are looked at fairly, the arguniont for Design in 
Nature goes beyond that of means to ends in pai’ticular 
cases, and the cogency of the }>roof is doubled at one 
stroke. The validit)’ of the “ Argument from Design ” now 
rises to the height of moral certainty, perhaps never more 
than probable in the strict scientilic sense, in the sense in 
which, as Jevons points tmt. the theory of gravitation is only 
•prohahle. It is hardly too much to say that biologists, 
disguise it as they may, under the name of “ natural laws,'* 
“energy,” “ response,” adjustment,” ‘•adaptation,” “.selec- 
tion,” “heredity,” “struggle,” “survival of httest,” ilo 
tacitly adopt this eouneeting link of l*nr]>oRe in Nature as a 
working hypothesis, and when disavowing any form of 
teleology can never rid themselves of its common terms. 

Though the progress of science is ever “ Excelsior,” and 
cloud after cloud of ignorance is penetrated by her growing 
light, a heavy mystery must always enwrap certain of lier 
problems no loss than those of religion, lint it has been 
beautifully and ably shown by Ballard in his Miracles of 
Unbelief, that for those who abandon the guiding light of 
lievelation and fi ith in their study of Nature’s secrets, tin* 
difficulties are vastly greater than for those who see Diviin- 
Purpose aud Plan in Nature, 


Dis« cs.siox. 

Mr. Mari IN Rouse. — We hoard just now in tiiis paper that 
even the laeterium show-s its adaptation to an cnviivinmcnt, that it 
is required to go to work whore it docs go to work, and we know that 
a wonderful invention of man has followed on this discovery of 
Pastenr’s by which corrupt refuse has been made to devour itself 
in what is called the Bacterial System of Sewage. By this 
admirable system the bacteria multiply to sneb an extent that 
they devour the rubbish and then cat themselves, so that finally 
there is nothing left ! 1 may say for that alone, I have observed 
to my intense admiration, the wonderful provisions for cleansing 
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a desert. Some of ns have noticed that in Algeria the rainfall is 
about the same es in London and around — about 27 inches. On 
the other hand the sun is intensely hot, the amount of daily sun- 
shine being far greater. During the summer the streams dry up 
so that you may see in the middle of the waste a stream bed with 
nothing in it as we know. Everyone travelling in the East is 
familiar with these things. It was my lot last year to see them 
for the first time. As the camels travel across the desert, if there 
is no rain, innumerable little beetles fashion the droppings of the 
camels into halls in the dust and lay their eggs inside, and in half 
an hour there is nothing but dust. Of cour.se these instances may 
be multiplied to a great extent when we care to study the subject, 
as Dr. Walter Kidd has done in his paper on “ Design in Xature,” 
for he has shown, over and over again, how woiideiful are the 
personal adaptations of creatures to the universe. 

Rev. F. A. Walker, D.D. — The lecturer has made a very 
interesting i-emark on the inaccurate and inadequate formula} or 
recognized terms in common use by scientists, and 1 very much wish 
that Dr. Kidd could give us some others. I think he has shown 
that he is well able to give us some other terms for those which 
certainly do not, to my mind, convey the meaning for wliich they 
are intended. I do not myself understand what is meant by 
“ natural mimicry.” I have already spoken here against that 
term. I take it tliat mimicry means the act of a conscious agent 
voluntarily copying another for a little time, and then dropping it 
again just at will. It moans that wo copy mannci'isms, or words, 
or gestures, or tricks, or habits of our fellow-creatures. I do not 
call it natural mimicry because the moth is stamped, directly it 
comes from the chrysalis, with no volition on its own part, with 
the size or colour of the butterfly, because it still has a moth- 
shapod body. It is stumped by the Creator in t bat way, and it 
continues so to its death ; perhaps the colour is a little faded 
in autumn. So with the dragon fly, known as b'ynipvtiini 
fiaveolum, it is a little different in colour, but those are 
only minor matters of detail — ^there is no will of its own in 
the matter. What I should call mimicry, on the part of an 
organic object would be, for instance, if yon take a chameleon 
as I have done, and put it in a box with little light. It then gets 
a dusky dai'k green, and if you tickle its cheeks it gets sulky and 
changes colour again. If you put it on a myrtle where it can 



120 


WALTER KIDD, M.D., F.Z.S., ON 


bask iu the snnlight, it changes again. That is what I call 
mimiciy ; bnt yoa cannot call it mimicry just because changes 
take place naturally in an organism possessed of life. 

Then the “ sur^dval of the fittest ’’ is referred to in the paper ; 
“ The new meaning of the ‘ survival of the fittest ’ has now been 
taken to be the ‘ fittest to survive ' or ‘ fittest for the environ- 
ment.’ ” Some things exist on isolated islands that are the only 
fit ones for the environment. The thick-bodied moths of Iceland 
are adapted to their environment, and why 'i Because they go 
underground in winter, and the dreadful storms of rain and snow 
over their heads do not tonch them, and they have also their 
food-plants. In Iceland there is no suitable shelter under which 
the butterfly can conceal itself. There are no hollows in large 
tree-trunks into which onr common English butterfly can creep in 
bad weather and hibernate or hang up their chrysalis in a tree. 
There is everything to support the thick-bodied moth bnt nothing 
to support butterflies, and they arc not found in Iceland in any 
quantity that could survive. In niy opinion survival means those 
which longest survive the rest. So I should do away with survival, 
too, for it is not only that those things exist on the island, bnt 
others never existed there. 

Professor Laxghornb Orohakd. — I am sure we all agree that 
we are indebted to Dr. Walter Kidd for this valuable and 
graceful contribution 9 the great argument for Design. 

It is much easier for myself personally, at least, to note the 
many beauties of this paper than to attempt anything like a 
criticism. Dr. Kidd has rightly drawn attention to the fact that 
ambiguity and even incorrectness in the main terms of the theory 
of evolution have tended greatly to its wide acceptance, and I am 
sorry to say this has not been entirely unintentional on the part 
of evolutionists. Herbert Spencer himself, in his First Principles, 
says that the system of philosophy, a.s h(‘ terms it, which he 
proposes, would be more correctly described by the term 
involution than evolution, and he says ho profers the term 
evolution in order to make it square with a popular theory, 
alluding, obviously, to Darwinism; but, to my mind, it is scientific 
immorality— an offence against truth, to use a term with a 
meaning —an especially different meaning, to that in which it is 
accepted. 

Dr. Kidd refers to the fundamental cause of variation being 
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diversity of sex. No doubt it is the fundamental cause, but I 
suppose he would not contend that it is the only cause. Variation 
may be produced by an individual himself and, surely, by 
environment also; thoncfh, doubtless, change of sex may be, -.is 
bo points out here, the fundamental cause. 

We might say it was almost comic, if it were not, in some 
respects, really somewhat tragic, to I'ead Professor Karl Peai-sonV 
statement referred to by the author, which appears to be 
really put forward as a scientitic conjectui-e. I greatly 
prefer such an expression as “special creation” to creation by 
this imagination of Professor Karl Pearson’s. Indeed it is 
creation by imagination, becansc if this protoplasmatic mass 
existed from all eternity', then long, long ago it ought, according 
to his theory, to have evolved into different forms. So he is 
driven to assume creation somehow or other, and why should it 
be thought that the Creator could not create anything more 
important by Ilis creative art? It is not only opposed to 
experience, but, with all respect to Professor Karl Pearson, to 
common sense. Even his absui'd theory could not have been 
carried out actually — much less could the actual events have 
taken place, without there being, what Pr. Kidd so truly insists 
on, when he says *• Purpose heiv, there and everywhere, which 
furnishes the missing link in many of the problems ot Science,” 
I should say in all of them. [Apphiu.'-e.] 

The CiiAiK-MAX. — Pefore I call on Dr. Walter Kidd to reply or 
to make any furthc suggestions, I should like to point out that 
what seems to me to be the gist of the paper is this — ^thnt 
evolution, at any rate atheistic evolution, is not credible. 
All the words that have been discussed to-day are words which 
presuppose a designing mind : all this struggling — this selecting — 
this surviving of what is fit, this adaptation and tlie rest are mental 
I»rocesses. Take, for example, adaptation. We only see adaptation 
in natuie because we have in onrselvps a process of adapting one 
thing to another, and then wc read into Natui’e what we find in 
ourselves. It is all mental, and the word “ adaptation ” imjilies 
reason and purpose. 

Take another word that Dr. Kidd uses, though the discussion 
has not turned on it, viz., “Beneficence.” Beneficence is very 
different to adaptation, although the two words go together so 
well. When you find Adaptation combined with Beneficence, 
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then you have got two strings to your bow, both converging to 
produce the great coiiclusicii. Then “ Purpose ” is also used in a 
very tentative wa}’ by the persons to whom reference has been 
made. It may be immediate or someihiiig far distant, and the^ 
further distant it is the more mind is implied. If a thing is done 
for the immediate moment it may seem to be done casnally ; but 
if you do a thing to-day the result of which is not discovered for 
a bundled years, the action is ivad in its fall meaning and then 
you see, at once, purpose. Now supposing that some far-reaching 
purpose, instead of being simple in its miture, is complicated ; 
so much the more difficult it is to prove pin-pose or the opposite 
to purpo.se, mind or absence of mind ; and if yon test mind or 
mindlessness in creation, not by a simple case but by one great 
conglomeration ot cases, and when j'ou see a mass of what might 
he isolated instances of purpose running on into systems aceumn- 
latiiig not only through space but through time, you have 
impressed on your mind th.it there i.s something not human, but 
superhuman, and you read the snperhiiman thi-ough the human. 
Thus, you read the Mind at the buck of the universe through the 
mind that you have in your own .selves 

Almost all the words, I think, that we have bi-ought before us 
to-day were originally associated with ourselves as human beings. 
Then the evo]ationi.st, not h.aving any other word.s and not having 
the skill to invent : ns suggested just now, is eonijiulled to 

utilize words and, as far as po.-..sible, to (-inasculate tlu-m and taki- 
out their sense, and to believe that such things ns "'beneficence” 
and “ adaptation ” are Hoating about soniewbere in the universe, 
and if later on they happen to catch on somewhere, certain 
results follow. If that is so, the less reason we bavo the better. 
God has given us i-easou in order that we may investigate the 
laws of His universe, and the more we honour human reason the 
more we shall realize the magnitude of the Divine mind; not to 
recognize the Divine mind seems to me to be an abuse of one of 
the greatest gifts that we have in nature. There is another word 
that I should like Dr. Kidd to inti-uduce a substitute for — it is 
bardly a mental word — I mean tbc word “tendency." It is a 
most convenient word for evolutionists. They say there is a 
“ tendency ” to do this or that. That is true, but they do not tell 
you the origin of the tendency at all. Suppose we say, “ 1 believe 
that at a certain time there was a strong tendency iu creatures 
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to vary, and then a strong tendency tliat those creatures liaving 
varied should vary no more ” — so that from a few types you get 
first multiplicity of species — then fixity. Supposing thei e were tiiis 
tendency in creation, then those tendencies are simply processes 
in creation ; and you can never get rid of this — that all the 
•words, even such an impersonal word as “ tendency,” have behind 
tliom the author of the tendency — the author of tlie law — the 
author of order, and the author of adaptation of means to ends ; 
and so we are driven back, by force of our reason, to recoguize 
Him who gave it to ns. 

Dr. Wai.ti;k Kiun. — I have very few adverse remarks to reply to. 
1 am very much obliged for your kind recej)tion of my paper. 
I quite agree with Dr. Walker as to the danger that comes in 
through a word like “mimicry.” It is only another instance, 
added to those 1 mention here, of the ■way in which these 
expressions are handled and -wrongly handled, and diflVrent words 
ought to be invented, though 1 do not cai-e to nndei'takc the task. 
1 think ‘fittest to sui-vive” does not aj>ply to the mass but to 
individuals of any group, and that it is an unobjectionable term 
which we must allow to the evolutionists. 

1 quite think that Professor Orchnul is justified in saying that 
there is a kind of scientific ininiorality in the way in wliich some 
of these terms arc handled; and j’ct it is very (I'fiicult for 
evolutionists or ourselves to get i-id of these terms, such ns 
“ purposeful” and other mental terms. It is only another way 
of saying that we are surrounded by divine mastery and purpose 
and divine Juimanence in all the affairs of the world. The 
illustratioii 1 gave of the fall of ait aMilaiiehc is only a simple way 
of putting what I have called *• purposeless mechanical causes,” 
or what Spencer has called a power that sets going certain laws, 
though lie has not tlie grace to admit it in words. I should agree 
with Profe.ssor Oi-chard tliat tiiiiiuto creatures like bacteria, as 
their environment changer, are potentially adapted to the coming 
change and are adapted from the first. 

1 thiuk diversity of sox is being made too much of. I was there 
<]noting Dr. A. R. Wallace, who states it so strongly, that he hardly 
allows any other cause of variation at all, and many hold that en- 
vironment does not affect the individual so that variations are trans- 
mitted to posterity. Many of these are most eminent people, and 
they have not admitted any instances in which their favourite theory 
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has been contradicted, but I think thej are bonnd to be admitted 
as time goes on. As I suggest in my paper, Professor Ewart baa 
deoiared that no trustworthy evidence is forthcoming. 

Professor Obchabd. — The individual varies though the species 
does not vary. 

Dr, Eidd. — The question is whether he transmits that to his 
posterity. I believe it is bound to be proved that that is so. 

I infinitely prefer Professor Orchard’s “ special creation” to 
Professor Earl Pearson’s “ creation by fiats.” I do not see that 
we need go beyond the term “creation” in general. 

As to “spontaneous generation,” I am afraid that Agnostic 
evolutionists have included it under the head of “ unity of nature,” 
assuming that spontaneous generation has taken place. It is in 
keeping with the rest of their science, observation and laws, that 
they assume it must have taken place ; but all evidence is against 
it, as is well known. 

The Meeting then adjourned. 
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Introductory. 

T he Fjords of Western Xortvay occupy an exceptional,. 

perliups uniq position amoiiKst the physical leaturcs 
of Europe. These arms of the sea entering i’roin the western 
coast penetrate for long distances into the very heart of the 
lofty snowcapped plateau of the Norwegian prouioutory, and 
whUe descending to gioat depths below the surface of the 
waters along their central portions, are often hounded by 
cliffs and walls of rock whose upper margins are sonietinies 
decked by snowfields or glaciers, and -nhieh rise to levels 
above the siirface almost as gi-eat as that of the floor below 
the same liorizontal plane. 

In no other country in Europe have wi' examples on so 
magnificent a scale of such profound channels invaded by 
the waters of the ocean ; honiided by sueh stupendous walls 
of rock, overlooked by pereunial snowfields and ultimately 
merging into valleys, such as that of the Romsdal, lined by 
walls, generally precipitous, often vertical, and rising 
several thousand feet till culminating in some stupendous 
“ honi ” or peak ; or else forming the margin of tliat vast 
snowfield w'hich covers as with a white sheet the surface of 
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the gi-eat central tahlo-land. This central snowficld. visible 
from the fioa at a difitaiico of one Imndred miles, sends down 
into the adjoiniiif' valleys glaciers, such as that of the Joste- 
<lalsbrae (Tlacier, unsurjiassed in magnitude by any in Eurojav 
and which in the northern part of the peninsula are almost 
bathed by the waters of the sea itself. Nor can we fail, 
when coasting along these great waterways, to notice from 
time to time the evidences both of former subniorsion to 
depths of several hundred feet below the jjresent level, as 
also of recent elevation of the land. That the fjords were at 
a former y)eriod the cliajinels of glaciers, on a vastly greater 
scale than those of the present day, is also shown by the 
polished and striated surfaces of the rocks down to the 
water’s edge; tirst recognized by that enthusiastic glacialist, 
the late Professor .lames Forbes.* Here the rochex moutonndes 
indicate the direction of the ice-movement, generally sea- 
ward.s ; and the occurrence of moraines and perched blocks in 
vari<iU8 positions sliow where there havt* been ])au8e8 in thc^ 
retreat Oi tlie ice into higher levels. On the other hand, tho 
hat Burfaci's of terraces, lining the sides of the valleys, 
especially in ])rotected spots, may constantly be noticed, 
occasionally atibrding a footing for dwellings and land for 
cultivation. That these terraces (“strand linien ”) are- 
ancient sea-bcaches c.annot be doubte-d. and they .-how the 
extent to Avhich the whole of Norway was submerged at a 
])ci-iod preceding the present, amounting, according to 
Professor llcusch, to over 61)0 feet in the Christiania and 
’rrondhjcin region, but in other regioTis to a less extent. 

2. Dejithii of the FjonU below the t-itrftve of the Sea. 

Hut the subji ct whicli most strongly excites our interest 
and wonder is the jirofound depths to which these fjords (or 
gulfs) descend below the surface of the waters, reaching in 
the case of the Sogne Fjord to neaidy 4.()()0 feet (615,5 
fathoms) as shown by tlie soundings on the Admiralty Charts. 
If thes(' gulfs were, as must be believed, the channels of 
former glaciers .and filled with ice doAvn to their very floors, 
and much above the present avater-level as shown* by the 
unsubmerged ice-worn rocks, the thickness of the ico would 
appear to have reached at least ,5,000 to 6,000 feet in the 


* Noneay and its Glaciers (Edinbui'gh, 1803;. 
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central porHons of these profound sea-lochs which at the 
present day carry the ocean waters to the very roots of the 
centi'al tableland ; the source and origin of the glacier ice. 

.1. Age of the rocks houuiUng the Fjords. 

Throughout their course the flords and connected valleys 
are found only traveraing rocks of the highest geological 
antiejuity known under the name of Archicun and Silurian ; 
consisting of granite, gneiss, hornhlendic and micaceous 
schists, quartzite and dolomite, generally presenting a nide, 
though decided, stratification. Nowhere are tliese valleys 
and fjords bounded by walls of llesozoic or Secondary age, 
and it is only on the eastern side of the Scandinavian pro- 
montory that they penetrate strata of even Silunan age; 
as for example in tlie Christiania Fjord. Geologists and 
petrologists are well acquainted with tlie stinctnre and com- 
position of the Archman rocks, the oldest of the world ; but of 
their mode and conditions of formation, notwithstanding all 
that has been written on the subject, v’e arc in comparatively 
profound ignorance, beyond the general inferfaice that they 
were deposited under physical conditions difiering widely 
from those in which the iMseozoic and later deposits were 
fonned, and in which we find remains of animal and 
vegetable life. Needless to say, no organic forms have 
been found in tb'^se Archaean rocks ; and between the 
period of their foinaation and that of the Silurian strata, 
a long lapse of geological time probably intervened.* 


Part II. 

1. Original condition and formation of the Fjords. 

Having thus passed in rapid review the features and 
structure of the region of south-western Scandinavia in 
which the most important of the fjords occur, 1 now pass on 
to the next and more immediate part of my subject, namely : 
the physical history of these inland sea-lochs themselves; 
and irom this history it will be clearly shown, if my views 
are correct, that the fjords are primarily the outcome of 


* There have just been issued the sheets of the International 
Geological Map of Europe ; Carte giotA>giqw intcrnatwmle de PEurope, 
feuilles 11, 17, and 18 (Berlin, 1902), on which the geological structure of 
the region now being describe is admirably shown. 
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rain and river erosion, continued throngli long ages of 
geological history ; modified somewhat by glacial action in 
later times, and to a less degree by changes in tlie relations 
of land and sea ; in a word, that they are simply partially 
submerged river-valleys.* To many, this stiitement will 
appear merely a truism; and my apology for enunciating 
it here is, that from pcreonal convei-sation on the subject, I 
find a gi’eat varietj’^, not to say confusion, of thought and 
opinion on this subject •which it is desirable to help in 
clearing up, 

2. Fivut and earliest stage of formation. { Continental Period.) 

It is admitted by Scandinavian geologists that in Pre- 
silurian times the Peninsula formed a part of an extensive 
continent composed of Archajan rocks, and extending firom 
northem Russia westwards into the British Isles. It was in 
its general form an undulating plateau, and under these 
conditions it would be subject to meteoric influences 
including those of rainfall and river-erosion. To this epoch 
we may probably refer the incipient formation of the larger 
valleys which naturally drained towards the ocean of the 
period, presumably lying somewhere in the position of the 
Atlantic. This period is too remote and too vague to allow 
of our doing more than alluding to it in a ver' cursory 
manner, so that we pass on to the next stage, which was one 
of subsidence. 

3. Second stage. (^Silnrian and Cambrian or Primoiilfal.) 

At the close of the continenttd period just described, there 
appears to have been a gradual subsidence under the waters 
of the sea of a portion of the Scsindinaviau area tetwards the 
south, so as to allow of the deposition of the Gimbrian or 
Primordial and Silurian strata, containing the earliest forms 
of marine life. These strata of Cambro-Silurian age have 
been so altered and folded in some places tliat it is difficult 
to distinguish them from the pre-Cambrian or Archsean 
formations. Probably only veiy small portions of the 
existing poninsnla were unsnbmerged during this stage, and 
the valleys of the continental period were but little 
extended. 


■* I am pleased to observe that this is the view of Lord Avebury, 
recently recorded in his work. He calls them “ drowned river-valleys." 
The Scenery of England, p. 101 (15)01). 
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4. Third stage. {He-elevatioii.) 

At the closf! of the Sihirian epoch there was a re-elevatioii 
of the area, and this included not only tlie Archa'an, but tlie 
Silurian tracts formiiif^ the Scandinavian peninsula and tlu*’ 
adjoining regions both of land and sc'a. Tlie almost complete 
absence of formations between the (lainbro-Silurian and tho 
Post-Tertiary, induces us to conclude that throughout this 
vast period of geological time,* this northern jiortion of 
Europe remained in the condition of iinsubnicrgcd land.f 
But It was none the less watered by rains, rivers, iiiul 
probably snowfalls; and, therefore, the valleys were being 
constaiitly deepened by the streams desi'onding from the 
tablelands, and, as we must suppose, finding an outlet in 
the priraajval Arctic Ocean across the floor of the present 
North Sea. It is in this way we can account for the great 
depth and size of the vallcj's at the proent day, though cut 
out of rocks of extreme hardness sucli as are those of which 
the Archajan system is composed. It is impossible to view 
the lofty cliffs of the Romsdal, the Giulvangen, the Sandven, 
and other valleys, rising from 2.000 to 4,000 feet on either 
hand, "without being impressed with the fac-t that the erosion 
of such channels must have taken an enormous lapse t>f 
geological time for the streams to accomplish, even after 
allowance has been made for the effects of glacial action at a 
later period. Nowhere is the process of erosion more clearly 
exhibited than in some o< these valleys where huge slabs and 
blocks, breaking off along joint planes, are continually "xriden- 
ing the sides of the valleys, Avhile tlie torrential action 
accompanied by magnificent cascades is cutting back and 
deepening the channels. These natural ojierations aie 
grandly displayed at the profomid gorge of Stalheim,* which 

* Embracing the j>evonian, Carlionifcnms, Pennian, Triassic, 
Jurassic, Cretaceous, and Tertiary periods. 

+ According to Ur. lieusch, Devonian beds occur amongst tlic i.slands 
north of Bergen ; but are quite excejitioiial. 

1 Thus vividly described in Stanford’s (ivide to Nunray, page 39 ; 
“On the left is the vast mass of the Jordalsnut rising 3,G00 feet sheer 
out of the valley ; on the right, the Kalda Fjeld and the Axeln rise in 
terrific precipices, down whidi in summer avalanches of stone frequently 
fall, and often sweep away the road. Close by, on the right hand and oh 
the left, are two very beautiful watei-falls'; that on the left is the 
Sevlefos, a fall which, though not one of the most famous in Norway, is 
certainly one of the most lovely to be found in any country ; the dark 
rocks forming a wonderful Imckgi-ound for the white masses of foam ; 
and on the right the Stalheimfos.” The quotation is slightly curtailei 
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comop siiddeiily into vioAv .th the traveller api)Toacli(-s from the 
Vossvaiif^en Valley, .'uid which is calculated to impress liim 
with a feeliii/)^, not only of admiration, but of awe : a fi-eliu” 
shared in by Professor .laineH Forbes ■when viewin'^ the Soj^iie 
Fjord into ■which tlie Vossvangeii immediately desounds. 



PlCr. 1.— ENTUASl'E 10 THE JUUDANOEU UoKP. 

5. Une<ju<il <fej>tliK of the FjonU. 

The scenes descrilied above belong to the land ; but not 
less jirofound must he <»uv astonishment when we come to 
consider the great de})th8 to which some of the hxrger tjords 
descend below the surface of the sea. These depths. 
howoviT, are vtTV unequal ; for. ■while that of the Sogue 
Fjord readies to almost 4.(K)0 feet (Odo fathoms) the 
Hardanger Fjord a few miles further south, only descends ti> 
2.7.)0 feet (425 fathoms), the Yolden Fjord to 2,21)8 feet 
(383 fathoms), and the Nord Fjord to 1,8(H) feet (300 
fathoms) ; these two latter lying some distanci* to the north 
of the Sogne. Now, as the Sogne Fjord is by much the 
largest of the Norwegian sea-lochs, and drains a larger tract 
of mountain land, there would seem to lie a clear connection 
between the size of these sea-lochs and their depths, as 
would bo expected under the view that they have been 
formed by the erosive action w'hether of rivers, or of ice, or 
of both. But I must here refe,r for a moment to the 
Admiralty charts, from -which wo derive our knowledge of 
the depths of the (jords themselves. 

K 2 
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6. The Admiralty charts. 

These splendid cliaiis, published by our own Admii'alty 
from Norwegian surveys, and on a large eeale, are Avell 
supplied Avith soundings, both over the area of the Atlantic 
Ocean as well as that of the inland channels and arms of the 
sea to their highest reaches. Making use of tliese soundingH 
(which are all in fathoms') I have contoured the depths of 
the largHi- fjords, iuchiding those of the Hardanger, the 
Sogne, the Nord, the Volden and the Stor, Avith their 
branches. This process enables us to obtain almost at a 
glance a clear idea of tlie form of the stibmerged portions of 
these great arms of the sea ; Arith the general re.sult that we 
find that upon entering from the outer coast and islands Avitli 
comparatively shallow floors, they rapidly descend to great 
deptns beloAv the sxn-fiice, which they retain fi)r considerable 
distauces, only becoming shalloAver us they appi’oach the 
upper limits Avherc they pass into the Amlleys descending 
from the interior mountain plateau. This form of floor is 
especially characteristic in the case of the Sogne Fjord ; 
and it aviII be noted on examining the (*harts, that the 

E osition of inaxininm depth is just Avhere the fjord is 
ounded on either hand by mountain masses of great extent 
and elevation ; where, if covered by snow and ice (ns was 
once the case) of prodigious magnitude glacial erosion 
Avould be most poAverful rnd eflfectiA’^e. I may here at on<*e 
state that the phenomena observable in Norway as 
elsewhere, support, ns it seems to me in a conA'incing 
manner, the vicavs of the late Sir Andrew Kamsay, and of 
Professor .lames Geikio on the etfect of glaciation aimmgst 
the highlands of Scotland, Wales, and other countries 
including Norway, where glaciers existed in past times.* 


Part III. 

1. Cause of the rapid shalloinruj of the Fjordx seateards. 

According to the Scandinavian geologists, the cause of the 
rapid shalloAving of the great sea-lochs on approaching their 

* Bamsay : “ On the Glacial ongin of lakes,” Quart. Joum. Geol. 
Soe. Geikie ; The Great lee Age. 2nd Edit. It was during a visit to 
the Earl of Ducie, F.RS., that 1 first had an opportunity of studying 
the Admiralty charts of Norway, contoured with iso-bathic lines bv 
Mr. Etheridge, F.RS. ^ 
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outlet in the North Sea, is the piling up ot ('iionnous masses of 
moraine matter by the former glaciers which descended these 
valleys.* This piling jirocess was doubtless due to the 
presence of the remarkable chain of islands which follows the 
coast from Stavanger (latitudo 59°) to the Trondhjem Fjord. 
That these islands are only unsubmerged portions of an 
extensive tract of Continental Ituid is clear to anyone who 
has sailed along their shores; and the intensely glaciated 
cdiaracter of their rock surfaces down to the water’s edge is 
equally striking. In the former conditions of high elevation 
during the “Creat Ice Age,” the obstacle presented by these 
uprising ridges and bosses to the movement of the glaciers 
descending from the interior mountains would naturally 
result in the piling up of huge terminal moraines in the 
hollow’s now existing as navigable channels between the 
islands ami tin' mainland. 

This, however, does not fully solve the problem presented 
to us by the Norwe^an Fjoi'ds. If w'c accept the view that 
they W'ero originally i-iver- valleys and as such must have 
been eroded under sub-aerial conditions, their descent or 
slope must have been continually seawards, as is the case 
with all rivor-vallevs ; and even giving due allowance for the 
deepening process by glacier action and the piling up process 
by moraine matter, we should naturally expect to find a 
<‘ontinuation of the valleys themselves beyonil the chain of 
islands across the tloor of the Nortli Sea and thus ultimately 
opening out along the margin of the Aietic Ocean. Strange 
to say, however, no such evidence is afforded by the soundings 
over the North Sea floor beyond slight indications in a few 
cases, and for short diatance8.t In fact, the 100 fathom contour 
runs along the coast for many miles w’ith very little variation 
from a rectilinear course. We are therefore confronted w'ith 
the problem how to account for the disappearance of these 
old river-valleys from the floor of the North Sen. 

After much consideration the only answer to this problem 
seems to bo that the channels do actually e.xist, thus counect- 


* The entrance to the Fjords seldom exceeds lOU fathoms, and is 
geneially less. 

+ Such as are presented liy the Selbiom’s Fjord, Lilt. 59° .'»6', .and the 
Bredsuud Dybet, Lat. (12 30'. If we allow m the csise of tlie Sogne 
Fjord 1,000 feet for the additional depdi of the chiuiuel due to glacial 
erosion, and this is iiroltably in excess of the actual amount, we have 
still a diauiiel 3,000 feet in depth to be accounted for. 
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ing the^ordB witli the Arctic Ocean, but do not apjpear on the 
charts owing to the fact that they have been filled up with 
various sedimentary deposits, while the floor has been reduced 
to a general level by the action of the tidal and other 
currents. As I have shown in the case of the sub-oceanic 
valleys which lie off the coasts of the British Isles and 
Western Europe this process of “levelling up" has ro])eated 
illustrations due to similar causes. The submerged valleys 
of the “ English River Channel," of the Loire, and of other 
streams for several miles beyond the margin of the 
land are often concealed, owing to filling up l)y sediment, 
and it is only as we got far out to sea that they become 
clearlj' indicated by the soundings, and descend to great 
depths beloAv the general surface of the Continental platform. 
Of this platform the North Soii is a part and continuation, 
and that its surface is deeply overaju’ead by loose material 
derived from the waste of the adjoining coast and islands, as 
also by glacial mud, gravel ami boulders, there can be no 
dorrbt ; though to Avhat extent the older solid rocks arc thus 
concealed we have no means of judging. This view is 
supported by the evidence of former submcrgtuicc as well 


i . i 
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as of glacial erosion to wliicli we have already referred ; 
and I sluill now consider this evidence a little further. 


2. Former submergence ; Formation of Marine 'Jerraces. 

The existence of raised beaches, or marine terraces, at 
intervals along the margin of the land, whether of the 
interior flords, the outer margin, or the islands off the coast 
has long been recognized, and indicates the extent to which 
the .Scandinavian peninsula was at one time depressed below 
the present level. 

According to Eeasch and Hansen these tenaces rise to a 
level of ahont 200 metres, about 615 feet, in the Christiania and 
Troudhjem districts, in front of the lakes in the east country, 
forming large plains, hut to a low'er level elsewhere. During 
my visit 1 took the level of two well-marked teivaces : one at 
the head of the Gciranger Fjord (Fig. 2). the surface of which is 
250 feet above the sea-level, the other at Naes at the entrance 
to the Romsdal Valley, where it is extensively developed and 
jiasses into old ternices of the river itself for many miles 
inland ; here the level was found to be about 220 feet. Some- 
times two or three terraces were distinctly observable fn)m 
the d(*ck of the ship, ri.sing in succession above each other as 
at Otero Island ; but I was unable to determine their levels. 
-According to the observations of local geologists these 

straml-lines ” or raised beaches slope distinctly from a 
liigher level along the inner portions of the fiords to a lower 
level along the outer coast. This is particularly observable 
in the Tromsi region where there are two raised ten’aces,* 
'rhese terraces are composed of sand and gravel mixed with 
reconstructed moraine matter and boulders. Their relations 
to the glaciated rock surfaces show that they belong to a 
later period than that of the great glaciation of Norway; 
though “the marine shells found in the clays show a 
transition fi’oin the cold Arctic climate prevailing during the 
deposition of the older clays to the mild climate of the 
present day.” Considering, however, that the waters of 
the sou must have penetrated much further inland towards 


* Cteikie states that acconliug to Erdmann the toriTiceii are found at 
a level up to 8U0 feet and more above the aurfave of tLe sea. Great lee 
page 38a 
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the interior snowfields and glaciere, during this depression of 
the land, and that the effects of the previous intense cold had 
not altogether passed away, we may well suppose that some 
of tlie glaciers actually entered the aims^ of the sea, giving 
rise to icebergs of greater or less size, as in Greenland at the 

E resent day, and then passing down tlu‘ fjords, laden with 
oulders, stones and mud, would have cairied these materials 
into the North Sea, and as thej’ melted would have deposited 
their burdens ovei' its floor. Indeed wc may go further and 
suppose that the sea was crowded witli small bergs and rafts 
of ice at this period, which though very recent was probably 
of long duration. In this way wi' may account for the 
spread of glacial detritus over the floor of the North Sen, 
which by the aid of the currents would natumlly he carried 
into the channels and depressions of any river-valleys eroded 
tlu'ough the solid rocks of whicli the floor was originally 
formed. In this manner then, we may account for tiro filling 
up of the channels which we may suppose are (‘ontiniious 
with those of the fjords under the waters of the North Sea 
though undiscovcrable by means of the sounding line. 
These conditions appear to have continued until a pause in 
the course of subsidence occuiTed; after which a reverse 
movement set in during which the land was re-elevated and 
ultimately anived at approximately tlie position it holds at 
the present day.* 


Part IV. 

1. Comparison of the Scamdnavion features xcith those of 
Scotland. 

Allowance being made for the differenci' of size between 
Norway and Scotland, there is a remarkable similarity 
between the physical features of both countrius, indicating 
what may be termed sympathetic incidents in their physical 
histo^. Briefly stated, the following arc the points on which 
this similarity is founded : — 

a. In both cases the rocks arc mainly either of Archeean, 
or of very ancient geological age. 


■* Dunng the re-elevation theiv ■were douhtletta i>auev8 in the 
movement represented by the successive terraces to which I liave already 
referred. 
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h. 111 both, the mainlaud is sheltered from the outer 
ocean by n chain of islands. 

<■. In both, the mountains are penetrated by sea-lochs or 
channels, shallower at their outlet than further 
inland towards the centre. 

d. In both the rocks are glaciated down to, and below 
tlie water-edj'e, and by the direction of the glacial 
striations and their form of surface show that the 
interior highlands were centres of dispersion for 
the snow and ice of the glacial period. Similar 

E henonieiia, such as moraines, i)erched blocks and 
onlders, jire observable in both cases. 
f. In both tlie presence of marine teiTaces and raised 
beaelu-H show tliat after the glacial period, the 
land was submerged t<» various depths below the 
present level of the sea.* 

/’. In both there has been re-elevation and recession of 
glacial conditions, resulting in the case of Scotland, 
in the entire disappearance of the glaciera, but in 
the case of Norway, in their retreat into the 
higher N ulleyH of the interior m(»uutnins. 

2 . Special points of analoijy. 

Without going very far into a description of these 
phenomena as they occur in Scotland, which would be 
foreign to the object of this paper, I will offer some obeen'a- 
tious on two of the above features, taking as my guide 
Professor James (ieikie’s admirable w'ork, to which the 
reader is referred for fuller details.t It is unnecessary that 
I should specially refer to Nos. a and h, in the above points 
of comparison which can be mfen'ed from an inspection of 
any geological map of Scotland or of the BritisJi Isles. 
I therefore pass on to the third of the above points, wherein 
it is stated that the Scottish monutains ai’e penetrated 
by sea-lochs or channels, shallow at their entrance but 
deepening inland ; thus showing that they are tnie fjords. 


* Air. T. F. ,)iiniifson, in his excellent paper on the Glaciation of 
Kiiotlaucl, lull) rIiowii tliat the ]mrtiug of the ice-How eaHtwaixl and west- 
ward took })lace at t 'mig Dhu iii Invenie>>.-iihire in the valley of the 
R. Spean. ^urt. Journ. Oto. Sue., vtil. 18, p. 170 (186i). 

+ The Great Ire .!</« ; aluo Srenery and Geologif of Scotland, by 
Sir A. Geikie, p. I'ib. 
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though on a small scale as compared with those of Norway. 
In both cases they aie tme rock-basins ; tliat is to say,^ 
they are deeper near the centre than at tin' outlet torined ot 
solid rock, due to the erosive action of some agent wliich is 
neither the original river, nor the sea, and which can, 
therefore only have been that of glacial ice, aided by sand, 
stones, and boulders imbedded hi its mass, and under enormous 
pressure, wearing down the floor of the valley during a 
long period of geolop^cal time. The arguments ot the 
late Professor Sir A. C. Ramsay,* supported and illustrated 
as they have been by Professor .lames (feikie, can alone 
account for the numerous examples of rock-basins, both in 
Norway and Scotland. The latter author takes all the 
suggested “ explanations ’’ seriatim, and discusses them in 
detail, showing that neither the action of the sea which 
planes the suidace doivn to a level, or of rivers which “ cannot 
run upwards,” nor the local foldings or faultings of the 
strata, nor local subsidences which he tndy pronounces 
“incredible” in the cases of such basins as those oftheinnu- 
meiable lakes of Scotland, Cumberland, Wah s, Scandinavia, 
Finland, and Switzerland can account for the )dienoniena.t 
On the other hand it is easy to show that both in 
Scandinavia and Scotland glacial erosion has been most 
effective in the central or upper portion of each rock basin 
or inland fjord, Avhere the mass of the ice (U'scimding from 
the interior valleys may be assumed to have reached its 
greatest thickness and weight ; while further out towards 
the sea, ow'ing to gradual melting, the thickness of the ice 
had diminished, and with this the erosive efl'ects. I’hus were 
a glacier to continue to flow for a sufficient length <»f time, 
this unequal pressure upon the underlying roik would 
produce some effect ; there Avould be a great deal more 
wear and tear where the ice had been thick than Avherc it 
had been thin, and thus a rock-basin would eventually 
be formed. 


* “On the Glacial origin of bikeh,” Qitart. Joarn. (luiL Soc„ xviii, 
p. 185. 

t The Great Ice Age, p. 294. I liaA'e been tempted tliiM to dwell uixni 
Eamsay’s views and Geikie’o defence of them Joiiger than I had intended, 
as they have been subject to eoiitentiou on the part of .some less com- 
petent to form an opinion. 
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4. Sea-lochs and lioch-hasins of Scotland. 

Amongst the most striking examples in Scotlaml of 
•sea- lochs which are also rock-basins as shown by the 
soundings, may be mentioned Loch liroom, which at Ullapool 
is only 9 fathoms deep, but liigher up at Lacmelm 
descends to 2(5 fathoms ; Little Loch llroom at the ciitrauce 
is 18 fathoms, but towards the centre dcsceuflsto 57 fathoms, 
d’lie inner sound of liamsay, which readies a depth of 
1 38 fathoms, but which Avould be converted into a lake were 
the region elevated to the extent of 100 fathoms. More 
fjord-like still is L. Etivc, 20 miles in length and generally 
less than a mile in breadth, which at its entrance at Connel 
Mound is veiy narrow, and at half-tide the water nishes over 
tlio reef of lock with the roar of a cataract; yet half way 
up it descends to depths of over 70 fathoms. And, lastly, 
we have the case of one of the largest lakes in Scotland, 
L. Lomond,* Avhich at its outlet is only a few feet above the 
sca-lcvel. yet under Ben lAummd, Avhcie the ice muKt have 
been of enormous thickness, it descends to 90 and 101 fathoms 
in depth. 

It IS unnecessary to quote further examples to show that 
the fjords (or sea-lochs) of Scotland are like those of Norway, 
ti'uc rock-basins, and that in both cases the origin of these 
remarkable hollows in the solid rock must be attributed to 
the action of glacial ice during the Great Ice Age. 

5, I7cirs of Scaudlnai'ian geologists on glacial erosion. 

The effects of glacial erosion in Norway are strongly 
insisted on by ScandiuaA’ian ge«>logi8t8.t To it is attributed 
the formation of that remarkable channel (“the Norwegian 
Channel”) which cuiwes round the northern margin of the 
Skagerak and the southern exti-emity of the Scandinavian 
jicninsula, reaching a depth of 2, 500 feet, and the origin of 
which is indicated by the direction of the glacial groovings 
and stria) of the adjoining coast. To glacier erosion is also 


* Bamsay ooatiidered L. Lomond and L. Katriiio as “large c.iseB of 
|;lacier-en)sion,’’ Quart. Joiirn. (ito. •'ioc., vol. xviii, p. 203. (ieikie concurs 
in this view, luc. eit., p. 39o. 

t A’onniff, article “Topography,” by A. M. Hansan, pp. 18, 25. It is 
A reiiiarkalile fact firat noticed by llorbye tliat Ivtween lat. 62° and 
<53J° the erosive agent moved fiom the oomparatirely lower ground of 
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attributed the formation of the nuinorons nick basins now 
existing as inland lakes, and the deepening of tlie beds^ ot 
the ^ords in their centi'al pfirtions below the level at Avhich 
they must have reached when they were simply river-valleys 
continuously descending from their sources to their outfall 
in the sea or the ocean. To this agency also are refeiTcd 
the existence of the miigc of low islands and the intervening 
channels which lie otf the western coast of Norway, and 
Avhich bear the evidence of glacial erosion over their surfaces 
in a marked degree. Wherever we turn in Norway we are 
confronted with the evidence of the effects of ice movement 
at a former period which may be paralleled, but not sur- 
passed, in any other country in Europe. 

6. Marine teri'acea or raised beaches of Scotland. 

The next point of comparison between the physical 
features of Norway and Scotland referred to above, is 
the occurrence of marine terraces, or raised beaches iti both 
countries, indicating post-glacial submergence below the 
present levels. 

All round the coast of Scotland, w'ith occasional intervals 
along precipitous and exposed parts of the coast, there run 
one or more well-defined teiTaccs, reaching to a height of 
290 and even 3.'»0 feet near St, ATidrews, and consisting of 
sandy, gi'avclly, or clayey material, sometimes containing 
shells, and sometimes bo uded by cliffs perforated by caves 
now high .and diy, while isolated sca-staoks rise above the 
surface of the teirace. Along tlic west coast of Arg^'llsbire 
especially of Cantyre, two terraces are often to be observed, 
the higher about 40 feet, the lower about 25 feet above the 
high water line.* The higher terrace, which would be tlu» 
older, is considered by Sir A. Geikie to date from the later 
part of the glacial period ; the lower, or more recent, which 
IS the most marked of all the teiTaecs, may have been 
elevated since man became an inhabitant of the island, as it 
has yielded in several places works of human fabrication.t 


Sweden weetwai-d over the Dovrefjeld towards the North Atlantic. 
SuT les PMiummes d^rosion en A^unsei/e, j». 40. 

* Orif^inally described by Maclaieii in Ins Oeology of Fife, and by 
Smith of Jordanliill. 

t Scenery and Uedogy of Srotland, paffe 320. No fewer than eighteen 
canoes have at different times been dug out of this terrace, some of them 
amongst streets and houses, /bid., p. 324. 
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In Argyllslure, tliis terraoo constitutes tli«> sites for churches 
and otlicr buildings, being the only approxiiiuitcly level 
ground in that par*! of Scotland. In other districts it has 
afforded gi’ound for many towns and villages, such us Leith, 
Dundee, Ai’broath, Kothsay, Greeiif»ck, Ardrossan and Ayr. 

But tlie uctital submergence of Scotland since the glacial 
epoch is not limited by the levels of the raised beaches above 
described. Marine dejjosits of sand, gravel and clay have 
been recognized at much greater altitudes. Pn^fessor James 
Geikie places the submergence of Scotland in later or inter- 
glacial times at not less than 1,2.38 feet as indicated by the 
Kamos on the Fintry Hills; but in the south-east of the 
<‘(iuntry the depression did not exceed 1, ().")() to l.OdO feet.* 
I myself have seen beds of stratified sand and gravel high up 
amongst the hills of Kantyre, On the whole we may 
conclude that the depression of the land in interglacial 
times in Scotland was much about the same as that of 
Scandinavia, and it need scarcely be added that other parts 
of the British Isles partook, to a greater or less e.xteut, of 
these teri'estrial oscillations of level. In England and 
Ireland the interglacial and post-glacial beds are found at 
varying levels up to 1,300 feet above the level of the sea. 

P.VRT V. 

1. Geneml Elevation of the Imul of Weetevn Exirope during the 

(jlacial period. 

The subject of this paper would bo more incomplete than 
is necessai'ily the case, did I omit to point out the evidence 
which Norway affords v)f a general and great elevation of the 
Ejiropcan land-area at an epoch just i)ivceding the (ireat lee 
Age and the connection of this extenwon of the land area 
with the conditions which resulted in a vast extension of 
snow and ice conscipient ou the refrigeration of the climate. 
In a series of papers published by tlie Victoria Institute I 
have deseiibecf the existence oif valleys physically, or 
inferentially, continuous with those of existing rivers which, 
after traversing the C’outineutal Platform, open out ou the 

* Great lee Age, p. 2.">4. frestwich Btates tliat the shell heJ^ extend 
to an elevation in SeotUind of 510 feet. Oeologi/, m>I. ii, p. 450, the 
amount of submergence vras very unoquiil in ditferent ])art8 of the 
British Isles, having been 1,300 feet in North Wales, and 400 feet in Isle 
of Wight as sliown by the gravel terraces at St. (.leorge’s Downs and 
above “the Needles.” 
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floor of the ocean at depths »lescending to 6,000 or 7,00(^ 
feet.* 

These channels ■wore determined by the aid of the 
soundings on tlie Admiralty chaits and were shown to luiA^e 
all the characteristics in form and structure of some of the 
large cafions of Western America and other countries ; and 
their resemblance to many of the NorAvegian fjords is 
equally striking. They Avere shown to be traceable at 
intervals from off the Atlantic Coast of the llritisJi Isles, 
and of Spain and Portugal to that of Africa, where the 
Congo Amlley is continued for a distance of 120 miles out 
under the ocean, traA'ersing the Continental Platform and 
opening out on the Abyssal Ocean at a depth of 1,200 
fathoms, or 7,200 feet below the surface. Tlicse submerged 
river-vallejs Avere found to Ik* referable to those (<f tin* 
Loire, the Gironde, the Adour, the Douro, the lilondego, and 
the Tagus ; this last, as Avell as the Adour, being actually 
continuous Avith the existing riA'er-valley ; this statement 
also applies to the Congo and to some of the rivers entering 
the ]\IeditciTauean from the European side ; d(“termim*d by 
the late Professor Issel of the University of Genoa. 

2 , Jiirer-Valley* neeesnurily Siil/-aei'iul. 

As river-valleys can only be formed under cfunlitions of 
air and land the inference is incAutablo that dunng their 
formation those tracts i 7 the Atlantic below Avhieii they 
extend Avere under sub-aeiial conditions, and that tlieir 
present submerged position is owing to sid)Sequent 
depression. Such depression must thci’efore hav(> taken 
place to the extent of about 0,000 feet along the uhole of 
we easicrii border of the Atlantic; or to put tUo point 
conversely, the former elevation as respects the level of 
the^ ocean must have been about 1>,0(X) or 7,000 feet, at 
which depth the base-level of the Continental Platfoni* 


* “ InveMtigatloiiH regarding the submerged ternices and river- 
valleys boi-deriiig the UiitUh Isles,” Traiu. Tirt. hutt., vol. xxx, p. 30S. 
“On the Sub-<^eauic Terraces and River- Valleys of Western Europe.” 
Jbtd,, vol. xxxi, p. 259. “ On the Sub-Uceanic River-A'aHeys of the 

West African Continent, and the Mediterranean Basin.” Jhid., 
vol. xxxii, p. 147. Also, “Des investigations r£centes relatives aux 
Anciennes Valines envahies par la mer des lies Britanniriues ct de I’oust 
(!ontpte» Itendris dv, Congris Oeologique International. 
VIII Session, en France, 1901, p. 321. 
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is fotuul wliere tlio side descends abruptly from the 200 
fathom isobathic lino. That Scaiidiiifivia and the North 
Sea jiartook of these great oscillations of the land is 
niKjuostionable. It is inconceivable that any portion of 
Western or Northern Europe could Imve remained approxi- 
mately unmoved while the ad joining regions were undergoing 
such stU2)endous changes of level, and w'e are thus in a 
position to account for the great dejitli of the j^ords even 
allowing for the effi'ct of glacier-erosion over their floors. 
The fjords when river-valleys may be inferred to have 
entered the North Sea with channels of j)erhai)s 2,000 
feet or more, and to have crossed the floor of that 
sea in the direction of the Arctic Ocean, which descends very 
rapidly to a depth of over 1,(X)0 fathoms; by this means 
alone c-ould the rivers have been draimal. Jlut, as already 
staled, these channels ar<‘ not now discoverable, to any 
imjtortant extent, by the soundings ; which fact I have 
endeavoured to account for by supposing that they have been 
tilled U]i with glacial mud, sand, gravel, and boulders 
canied down by floating ice from the interior highlands, and 
.spread over the floor of the Continental (now the North Sea) 
IMatform by the tides an<l cuirents. Similar silting of the 
original channels has taken place oft’ the coast of Western 
Europe and the British Isles as 1 have* shown when dealing 
with the sub-oceanic river-valleys of this region ; but it may 
well be supj>osed that the etfects would be even greater in 
the case of the North Sea which washes the coast of Norway 
and receiveil the glaciers and icebergs which descended 
from its mountains. Wc may now conclude this neces.sarily 
brief ai-eount of these physical cA'ents by amiuging them 
under the following stages : — 

3. General meeession of events hi the history of the Xorweyian 

fjonfs, 

(a) EarJlcKt stage (Pre-Silurian.) Continental conditions ; 
land formed of Arcluean rocks. Erosion of river- 
valleys commences. 

(i) Seeonil stage. Partial submergence during Silurian 
times. 

(c) Thirtl stage. Elevation of laud during later 
Paheozoic, Me.sozoic and Tertiary times ; with con- 
tinuous erosion of river-valleys. 

(d) Fourth stage. (Glacial period.) Great upheaval of 
land and sea-areas accompanied by valley erosion. 
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Refrigeration of climate ; exlensitni of snowfields 
and fanciers which descended and filled the valleys 
and moved out over the north sea-floor ; deepening 
of the valleys by glacier-erosion.* 

(e) Fifth stafje. (Interglacial.) General subsidence of 
land aiid sea ; amelioration of climate ; marine 
terraces (or “ strand-lines ”) fonued along the coast 
of the submerged lands and fjords, the sea filled 
•with floating ice and bergs, 

(/) Sixth stage. (Post Glacial.) Slight re-elevation of 
area, accompanied by recun-ence of cold conditions 
but not to the extent of fhe fourth stage. 

(g) Serenth stage. (Recent.) Gradual re-elevation of 
land and ameliomtion of climate to present 
conditions ; sea-beaches formed at intervals of 
emergence along the coast at commencement of 
human occupation of the country. 

Discussion. 

The CHAinjiAN . — Note that we liavo heard Professor Hull’s very 
interesting address, I hope some of those present may mako any 
remarks they desire. 

Dr. Looan Jack, F.G.S. — Mr. Chairman, I have had much 
pleasure in listening to the able exposition of the histoi’y of the 
Norwegian fjords that has ''een given by Proh ssor Hull to-night. 
The difficulty is that anything I have to say can scateely take the 
form of discussion, inasmuch a.s I agiee with every word that has 
fallen from Professor Hull. It appeared to me that there are, 
however, some things that might have been, perhaps, more fully 
explained for the benefit of the general andicnce, such as why the 
ice became heaped up for these gi-eat depths, and this, I think the 
lecturer will agree, must have been on account of the strangulation 
which took place at the narrowing towards the mouths of the 
valleys, and that strangulation was followed by immediate relief 
as the ice escaped from the mouths of the valleys and, consei^uently, 
the pressure no longer caused the heaping up of the icc. One 
could suppose that the pi-essure would be the greatest immediately 
in advance of the point whei-e the strangulation took place ; but 
we must consider the nature of ice as an explanation of that. 

* See page 254 for opinions of rmfessor Brogger and Dr. Nauseu ou 
the elevation of Norway at this epoch. 
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Ice is not a solid mass of iron, bat is, to some extent, plastic, 
or at all events it follows the conditions of plasticity ; and it is, 
sometimes, behind a barrier that the greatest heaping up will 
necessarily take place, and the impetas which could drive forwai-d 
the enormons masses of ice is a thing that is difficnlt to understand 
under any conditions. A mass of ice 6,000 feet thick would 
require something very considerably thicker to drive it, and to 
drive it into those narrow valleys ; but no doubt the fact that it 
has done so is proof that the ice had enormous force from behind 
(vis a tergo) and was capable of giving an impetus to those masses 
of ice that penetrated the valleys in the form of glaciers. 

1 have nothing further to remark, except that the outlets aro 
the principal points of interest, and Professor Hull has shown very 
clearly how the moraines, aided by the ocean currents, have formed 
the marine terraces to which he has referred, so that they may- 
have a foundation of rock ; and yet they have been heaped up, and 
their height added to, by the moraines left by the glaciers them- 
selves and the farther accumnlucions of detritus banked up by the 
ocean currents. 

[Mr. Martin Rouse having called attention to one of the diagram.s. 
Professor Hull further explained the same.] 

Mr. Mabti.v Rocse. — How are the islinds represented there ? 

Professor Hull. — They are not represented there at all. Tliis 
is the cause of the channel passing between the islands. [Ex- 
plaining/] 

Mr. MARfix Bouse. — Is there generally an opening in that case ? 

Professor Hull. — Oh, yes; it is generally quite open. [He- 
sorfWwp.] 

Mr. Martin Rouse. — The Bay of Bergen; is that in the nature 
of a fjord ? 

Professor Hull. — Bergen is the place that I could not recall to 
my mind just now, when 1 digressed from my paper, and said that 
the snowfield of the interior could be seen from a point before you 
get into the harbour of Bergen, at a distance of 100 miles. It is 
called a fjord ; but 1 do not know that the Bergen bay, or har- 
bonr, is properly called a fjord. It is one of the channels. 

Mr. Martin Bouse. — You say that fjords have their own winding 
channels out between islands ? 

Professor Hull. — Yes ; they get out one way or another. 

The CuAiBUAK. — We are much obliged to Professor Hull for his 

L 
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i&terestiiii^ address. The only remark that I would like to make 
is with reference to tho depths at the mouths of the fjords and, 
fffobably, the bays that Mr. Bouse has referred to. It seems to me 
to be analogous to the deposit of bars at the months of rivers. 

When you get volumes of fresh water coming down and bringing 
deposit, directly it comes into contact with the salt water it is 
deposited, mom or less ; and yon see the same thine: in all rivers, 
to a more or less extent, at the present time. Why wo see no 
moraine is, I think, as Professor Hnll says, that the old channel 
at the mouth is bound to be obliterated. In the St. George’s 
Channel and the English Channel yon have a submerged channel 
because the tides run in the direction of the old channels and 
so keep them free. 

I am sure yon will allow me to convey your thanks to Professor 
Hull for his very interesting address. [Applause.] 

Professor Hull. — ^I am much obliged for the manner in which 
you have received my paper, and am specially gratified that so 
experienced a geologist as Dr. Logan Jack is able to concur in my 
views regarding the physical history of the Norwegian fjords. 

The Meeting then terminated. 


Communications Received. 

The following commnnic tion from the Bev. Dr. Walker will be 
read with interest : — 

Comparison op the Icelandio Features with those or Norway. 

(Cf. Part IV, p. l.lfi, of paper.) 

Why is no parallel drawn between the physical features of 
Iceland and Norway, which in several particulars present such a 
remarkable similarity ? 

1. Both countries alike possess a “ Snaefell,” a mountain covered 
with snow ; in other words, Iceland itself has no fewer than three 
ftnaefells : (1) Snaefell Jokull, whose glittering cone I have seen 
70 miles away to the north-north-west when standing on the shore 
fit Beykjavik in the innermost recess of the Faxaf jordr ; (2) East 
flnaefell, as sitnate in the east of the island ; and there is also a third 
Snaefell elsewhere. 

As a mle a “ fell ” denotes among Icelanders a mountain of 
inferior elevation to a “ jokull,” which signifies a monntain per- 
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potoally covered with snow. Hekla is spoken of as only a “ fell.” 
Snaefell in the sontli-wcst is, as above stated, a “ jokull,” though 
only somewhat over 4,000 feet in altitude, whereas East Snaefell, 
if I recollect rightly, reaches to a height of over 4,000 feet. 

2. (p. 135) Formation of Marine Terraceg . — There is, I believe, 
such a marine terrace on the north coast of Iceland, a few miles 
to the east of Hasavik, which place I have visited, but not the 
terrace. It is, I think, mentioned in Henderson’s Iceland (2 vols.). 
That a missionaryvisired the island in or about 1818 on behalf of 
the B. and F. Bible Society and reports the occuri'ence in said 
marine terrace of a stratum of the well-known shells, Cyprina 
Islandira, of smaller rise than those now occurring in such abun- 
dance in a living state at Isafjordr in the north-west.* I have little 
or rather no doubt that Professor Hull would at once discover 
many other such terraces alike in the interior fjords, the archi- 
pelago of islands, skerries, etc., that stud the sea to the west of 
Iceland, and the barriers of rocks that break the force of the tide 
to the south of the island. My own pursuit of entomology, and 
very imperfect knowledge, left me little leisure or capability for 
such matters. 

8. (p. 133 of paper) Deepening Process hy Glacier Action and the 
Piling-vp Process hy Moraine Matter . — I have on more than one 
occasion witnessed this ‘‘piling up of the moraine." Take the 
masses of moraine widely and thickly strewn on the banks of the 
Gldra (pronounced Qlera) as an example, close to where that river 
debouches into the Eyjafjordr (just north of Oddeyii itself, a suburb 
of and rather less than a mile north of Akureyri) and on the 
western bank of that fjordr. This river, which 1 visited on July 
10th, 1800, is reduced to a mere thread in the summer .reason in the 
centre of the fields of moraine that it brings down when in Hood. 
Iceland has been described as a land in which both frost and tire 
have done their worst, and correspondingly the morame in question 
does not only consist of the ordinary stones rounded alike by 
glacier friction above aud hy the action of the watercourse lower 
down, but of obsidian pebbles which also owe their formation of 
vitrified lava to intense heat. The ” deepening process by glacier 


* Spelt Eyjafjordr on Thoroddseu’s Geological Map which shows 
numerous raised beaches along the shores of the northern iulets aud 
fjords. — E d. 

L 2 
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action ’’ may also be illnstrated by tbe Glarafoss, the foss of the 
Gl&ra, a mile or more above the month of the river, only reached 
after a painful and heavy tmdge over the said beds of moraine, 
vrhioh crunch under the feet, and where the river thunders down u 
narrow and steep chasm. Yet a few hundred yards farther on and 
the stream is hemmed in here in the middle of July by a regular 
penthouse of drift snow, and I have no doubt issues from a glacier, 
and deepens its course in its constant and forceful cascade. 

4. (p. 137) Perched Blocha and Boulders . — I noticed such a huge 
perched boulder of a different formation from that of the sur- 
rounding rocks in the Krisuvtk desert in the south of Iceland. 
Its lodgment there is no doubt due to prehistoric glacial action, 
but on my inquiry of the nuder-guide as to how it came there, his 
reply was, “ Gretlir’a woik.” All such matters are set down to the 
surpassing strength of the national hero of Iceland. 

5. (p. 137) In the case of Scotland, in the entire disappearance of 
Qlaeiere . — But the case of Iceland is far more analogous to that 
of Norway. Here the glaciei-s have not disappeared but have 
retreated into the higher valleys of the interior mountains. The 
snow mountains in the north of Iceland are farther inland and 
cannot be belield from the coasting steamer like those in the south. 
Glacial action in the south is doing that, if I am not mistaken, 
now, which glacial action in the north did in a prehistoric age. 
Stand on the shore of Heimaeig (Home Island) the only inhabited 
one of the wbo'e group of the Westmann Islands, and gaze north- 
wards to the south coast of Iceland, and a perfect panoroiua of snow 
peaks will be beheld in succession, those of the Eyjafjadla joknil, 
the Myrdals jokull, and the Oraefa joknil, with their glittering 
pinnacles of ice spiring aloft into the cloudless arctic skies — 
inland, though not seemingly so, because the intervening lands 
between the base of said mountains and the coast only present a 
dead level. 

6. There is great philosophical significance in the term that the 
Icelander applies to his snow mountains in several cases and to 
some of his islands. Alone, stationary and immovable, whereas 
glaciers slip down, fjords are carved out, rivers wear down the 
rocks, Askja (the name for a bandbox in Iceland, or any circular 


* Or Vestmannaeyjor on Tlioroddseii’s Tnnp 
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receptacle) nearly split its crater to pieces in the east of the island 
in the last centnry by the quantity of scorise and other ojectamenta 
that it threw up. But Dranga in Iceland means something deeply 
and firmly fixed, and so we have Dranga joknll that dominates the 
fjords in the north-west; Brangey, the name of the island scene 
of Gretlir’s abode when outlawed, at the uppci- end of the Skaga- 
fjordr; Drangr and Einarsdrangr among the Westmann Islands. 
And now that one is on the subject of the everlasting hills, one 
may compare Mount Bogus in the tear of Smyrna and Trg-fvv/At, to 
fix or fasten ; the Greeks conceived the very same idea, and our 
own “peg." 

7. I could multiply these instances, but forbear; and only regret 
in conclusion, having myself visited Sonth-West Norway and South 
Italy, and speaking with a personal knowledge of Western Asia, 
Northern Africa, and the greater part of Western Europe, that the 
one island which is par Lxcellence the paradise of the geologist, and 
which certainly far exceeds South Italy in the variety and extent 
of area of its vulcanic phenomena, and is to my mind at least 
equal to Norway in respect of fjords, illustrations of erosion, and 
of glacial action, should not have the personal travel, the great and 
accurate knowledge, and last, not least, the distinguished ability 
of a Hull or a Logan Lobley brought to bear upon it. 


PosTSCRIIT. 

Since the above was in type, the great work of Professor 
W. C. Briigger, LL.D., Om de senglaciale og posfglaciale 
nifujorandriuger i Kristianiafeltef* has reached my bands through 
the courtesy of its distinguished author. It has been brought 
out with special advantage to those to whom Norse is an unknown 
tongue by the addition of a “ Summary of the Contents ” in 
English. The various changes of level of the land from the 
commencement to the close of the Glacial period; the advance 
and retreat of the glaciers at successive stages ; the submergence 
of the land daring the formation of the marine terraces; and 
the changes of climate daring these oscillations are here ably 
described and illustrated. To those who, like the writer, have 


* Norges geologiske undersegelse. No. .11. 
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endearonred to prove the great ohanges of Jevel of the Glacial 
penod, the views of Professor Brogger are most satisfactory, as 
he shows that “ the sea-bottom, during ihe time of the greatest 
ice sheet of Europe, must have been uplifted at least 2,600 metres 
(8,528 feet), higher than it is at present (p. 683), which even 
exceeds the amount of elevation deduced by the writer from the 
depth of the sub-oceanic river valleys, at the commencement of 
the Glacial period. On the other hand the extent of the sub- 
mergence undergone by the land in the Kristiania region is 
determined to have been 215-216 metres (about 710 feet), at 
the period when the highest of the terraces was in course 
of formation ; and at Mjosen it was even somewhat more, or about 
768 feet. E. H. 


COMUnNICATION FUOM CaVAIIEUE W. P. Jf.liMS, F.G.S. 

Thus it is only this week that 1 have read with the liveliest 
interest your welcome studies. Since I have closely followed your 
several papers on the enormous changes of level throughout a 
considerable part of the Atlantic, 1 was prepared to learn much 
more with the like interest, and feel very pleased that you con- 
tinue to examine a question "^fich, though in consonance with all 
the teachings of science, has been so little understood by geologists — 
in fact, I believe, as I already expressed it, that It is high time for 
us to investigate the former conditions of that part of our globe 
which is now covered by the oceem. 

It is to the future teachings of this important study, and to 
which I suggested the name of Thailassology, in view of the vastness 
of the subject, that 1 believe that geology will be incalculably 
indebted, in order to gain a clearer insight into the history of the 
globe. 

Several points in yonr paper stmek me as most important 
explanations of difficulties which I was unable before to under- 
stand. 

I had not an idea that the raised beaches in Norway were of a 
nature analogous to those of the British Isles, and indicating so 
clearly, by snb-A retie fanna along with glacial detritus, an emersion 
subsequent to the Ice Age, hut before the rigidity of the climate 
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bad passed awaj entirely, though so evidently not to be confounded 
with the former upheaval. 

Until I read your explanation of the shallowness of the 
fjords, in many instances in their lower course, I was under the 
impression that it was due to a great extent to glacial boulders 
and detritus which did not reach the sea ; bnt you so plainly show 
the manner in which the ice attained to prodigious thickness in 
the upper portion of the fjords as to have eroded to a far greater 
extent than further down, that no difficnlty remains in one’s mind, 
and the entire obliteration of the submerged channels beyond the 
present outlets of so many fjords into the North Sea (so far, at 
least, as my Norwegian soundings show) seems to bo attributable 
to icebergs bresking off from the respective fjords at a remote 
period, but in a very insignificaDt degree, in proportion, to the 
action of the marine currents to which I had fancied that they 
owed their being filled in. 

Such is the apparent uniformity of breadth and depth of the 
great channel skirting Norway in the North Sea, that it seems to 
me improbable that icebergs should have been carried out to sea 
w'estwards to such a vast extent as to have covered the Boor of 
the North Sea to any great thickness with boulders or detritus ; 
bnt wc shall never know further on this subject. 

Concurring with what Dr. Walker observed in his communica- 
tion, I should greatly wish to find yon now extend your investiga- 
tions to Iceland, but more especially to Greenland and South 
Finland. 

Bobbio Pbllick, Tcbix. 

2oth July, 1902. 



OEDINAUY GENEEAL MEETING.* 


Martin L. Eouse, Esq., B.L., in the Chair. 

The Minatea of the laat Meeting were read and confirmed, and the 
following election waa announced : — 

Mehbir : — Herr Ole Theodor Olaen, F.RG.S. 

The following paper waa read by the author : — 


THE PHYSICAL HISTORY OF THE FJORDS OF 
NEW ZEALAND, By J. Ukucozm Maolaren, Esq., 
B.Sc., F.G.S. 

Introductory . — The flord basins — iocally termed the West 
Coast Sounds — of New Zealand are sitnated on the western 
coast of the Province of Otago, in the South Island. They 
lie approximately on the i itAidian of 1G7° E. Long., between 
the parallels of 44° and 46° S. Lat., and run with a general 
east to west direction, penetrating fi’om ten to twenty miles 
into the mountains by nnnow and tortuous channels, which 
vaiy in width from a few hnudi'ed yards to a mile and a 
half. They are some fourteen in number, the best known 
being Milford Sound in the north and Dusky Sound and 
Preservation Inlet in the south. Access to the majority 
can be had only from the sea, the stee}) mountain ranges, 
and the dense vegetation thei'eon, forming an almost im- 
penetrable barrier to tliose approaching from the central 
Otago pldn or from the Lake District. It is these ranges 
that furnish the Notornia Mantelli, or takahe, the rarest of 
all existing birds, with a habitat so secure that, since 1840, 
only five specimens have been obtained. 


* Hdd Monday, March Sid, 1902. 
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At Preservation and Chalky Inlets — the most sontherly 
of the group — the shores of the sounds slope gently from 
the rounded, mountain ridges to the sea level, but in all the 
othei’s to the north, the tjord walls are steep and precipitous, 
and continue so for many fathoms below the surface. In 
Milford Sound, some of these cliffs rise perpendicularly to a 
height of 1,500 feet abote sea level. 

2. Mountain ranges . — Except in the neighbourhood of 
Milford Sound and immediately to the south, the mountain 
ranges at the heads of the sounds are neither high nor 
broad. In the south the highest peak is about 5,500 feet 
above sea level, and only eight or nine miles separates the 
iieadwatciH of Doubtful Sound and one of tne arms of 
Lake Manapouri, on the eastern slope of the main range. 
About Milford Sound, however, the watershed is much 
broader and tlic mountains much higher ; here assuming a 
distinctly Alpine character, and culminating in Mount 
Earnslaw, 9,105 feet high. For this reason, therefore, it is 
only iu the north that rivera of any important size flow 
into the heads of the sounds. These are the Arthur and 
the Cleddnu, falling together into Freshwater Basin at the 
head of Milford Soimd, and the Hollj’ford River, running 
into Lake McKerrow (or Kakapo), w'hich, though now a 
freshwater lake, is really the Qord continuation of Martin’s 
Bay. These three rivei-s are fed from the suowfields and 
glaciers of tlie Balloon ^lountaius and the Biymeira Range, 
both of which rise well above the snow line. As Pembroke 
Peak (6,710 feet), near ISIilford Sound, is permanently snow 
clad, the snow line in these latitudes may be set dt)wn at 
about t!,500 feet above sea level. As might be inferred from 
the height ot the waterahed and the shortness of their 
courses, the streams fulling into the sounds are really 
mouutain toiTents, with considerable erosive power. In the 
southern sounds comparatively small streams have eroded 
deep ravines back almost to their sources. 

3. Cascades . — In some places, and especially is this tlie 
case at Milford Sound, the Qord has truucat^ the lateral 
valleys, the Avaters of the latter pouring forth as cascades on 
the placid watei's of the sound. Of this character are the 
Stirling and the Bowen Falls, in Milford Sound, the latter 
with 540 feet of sheer drop. In tlie mountains at the head 
of Milford Sound are the famous Sutherland Falls, which in 
a drop of nearly 2,000 feet (1,904) touch the cliff face but 
tluree times. 
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Wherever possible, the shores and mountain slopes of the 
New Zealand sounds are covered by an extremely dense 
and luxuriant impenetrable forest growth, the prevailing 
sombre hues of which add not a little to the grandeur of t]»e 
^ord scenery, Dtuing December, however, the hillsides 
burst into a blaze with the critnson flower of the rata 
{Metrotideros robmta et al. the “Christmas tree” of the 
colonists, which forms in places a not inconsiderable portion 
of the forest growth. The luxminnce of the vegetation is 
due to the extreme humidity of these regions, the average 
annual rainfall being certainly not less than 125 inches. 
The forest, at 3,50() feet, gives way to grassy uplands, and 
these again, at a further 3,000 feet, to tlie perennial snow- 
.fields. 

4. Depths of the Fjords . — Probably the most remarkable 
point of resemblance to the Noiwegian fjords is that which 
18 apparent on mapping the isobathic coutoure of the New 
Zealand Sounds. Like the former, they are, without ex- 
ception, much shallower at their mouths than in the 
interior. In no case is the depth at tin* entrance more than 
7() fathoms, and the average depth there may be stated 
at about 85 fathoms. The maximum iuteiior depth yet 
obtained is 288 fathoms, in Breaksea Sound. A reference to 
the following table will show these points clearly. 


Sound. 

Approxlmtr e 
Leofth, 

Avemge 

Width. 

Greatest depth 
at Muuth. 

' Maximum 
' Inland 
l>epth 

1 Kecuroed. 

AversKft 

Depth 

along 

Channel, 



Miles. 

Miles. 

Fmi, 

' Fma. 

Kms. 

Martin’s Bay 
1. Lke. McKerro 


12 

•75 

1 Alluvial flat) 

1 96 


w} 

16f»et above)* 
( sea level ) 

65 

2. Milford .. 


12 

•5 

24 

214 

120 

8. Bligh .. 


12 

'5 

44 

75 

65 

4. George . , 


12 

•75 

46 

: 106 

96 

6. Caswell .. 


11 

•75 

91 

151 

120 

6. Charles ,, 


9 

•5 

36 

11.S 

80 

7. Nancy .. 

8. Thomson 


9 

•5 

32 

' 126 

100 


22 

10 

70 

250 

120 

9. Doubtful 


19 

1-25 

r 52 
lEi* 

! 120 

100 

10. Daggs . « 


8 

•5 

'25 

i 91 

76 

11. Breaksea 


20 

10 

35 

288 

160 

12. Dusky .. 


24 

2-5 

80 

I 146 

100 

18. Chalky .. 


16 

1-5 

20 

' 186 

120 

14k Preserration 


28 

•5-2-0 

14 

j 90 

6S 


* Entrance to Smith Sound. 
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Lake McKerrow or Kakapo, though now a freshwater 
lake 15 feet above sea level, and separated I'roin Martin s 
Bay by an alluvial flat three miles wide, is included in the 
above table for the reason already mentioned. 

After passing the bar at the entrance, the floors of the 
fjords ran approximately level to near the head of the sound, 
when they rise either into a clift' face or into a very siuall 
alluvial flat, the former termination being perhaps more 
general. 

Ot-igin of the New Zealand Fjonh . — On the origin of these 
sounds there is little room, 1 think, for speculation. They 
obrtouslj' arc submerged river-valleys, and, as will be seen 
from a reference to the map, show all the characteristics of 
valleys so formed. 'J’heir arms, originally tributarj' streams, 
generally join the main sound at a natural angle, and the 
sriunds themselves, while preserving the general direction, 
yet show minor deflections; both features characteristic of 
mountain valleys. Further, the change from the main 
sound into tlio arm is not marked by any appreciable change 
in dcpOi, and consequently in the level of the old valley 
floor. While at a date subseipient to their erosion anil 
anterior to their submersion, they were undoubtedly occupied 
by glaciers, f(>w traces indeed of glaciation are still pre- 
served. The islands in the sounds, though they show no 
rugged contouis, at the same time show no appearance of 
Stone- and Lee-eeiten, nor do the smaller rocks furnish 
any positive evidence. Still, the fjord walls in a few places, 
notably at the Narrows, Milford Soimd. and in Deus 
Cove, ^riioniiiBon Sound, show evidence of polishing and 
striation bv glacier action.* With regard to the latter 
place. Sir .fames Hector remarks {loc. cit.) : “ The rock here 
IS a granitic gneiss, the hard surface of which has faithfully 
preserved the grooves and polished surfaces caused by ancient 
glaciers.” The terminal moraines in the Cleddau Valley and 
elsewhere also furnish evidence of the former existence of 
glaciei-s, as also do the granite en’atics, 15 to 20 feet thick, 
found at the mouth of Preservation Inlet among slates, t and 
which must have been brought down the sound by ice. 
Possibly the scarcity of glacial markings maj’ be due to the 
land, now above sea level, being covered in the G-lacier 


* Hwtor : t/eolom'caf £jrplorati<m of the HV«t Cotut, p. 453- 
+ Hutton and Urrich : Ueotogy of Otago, p. 68. 
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Period by enow^fielcbi, "wliile the old glacier beds are still 
submerged. The dense vegetation also prevents other than 
a cursory search for the signs of past glaciation. 

5. TTie effect* of Glacier Erosion.— The glaciers which 
occupied mese valleys possibly, and indeed probably, 
augmented their depths. Nevertheless, for the New Zealand 
sounds, I have never been able to accept the glacier rock- 
basin theory, mainly because their cross sections do not 
coincide with ray idea of those of a typical glacier excavated 
rock basin, which, I think, demands sloping instead of per- 
pendicular sides; and also, because the singular isobathic 
contours may he explained much more simply than by calling 
to our aid such doubtful phenomena, in this case, at least, as 
glacier excavated rock basins, it is quite possible that some 
portion of some of the Itars at the fjord mouths may be 
vestiges of terminal moraines, but if so, their presence at that 
point is probably accidental, and is in nowise esscntinl to the 
foimation of such bars as do occur. An ample explanation 
is derived from a consideration of the prevailing currents 
and winds on this coast. Along the western shore of the 
South Island there sets to the 8.8. W. a current which luns at 
the rate of one to one-and-a-half knots per hour — and a 
current which is considerably accelerated when the prevailing 
N.W. wind is blowing. The two combined are sufficient to 
cause a southerly drift of shingle and gi-avel aUmg the shore. 
It is from this cause that all the harbours on the west coast 
of New Zealand are bn harbours, and where breakwaters 
have been built and artiiiciai harbours made, the result soon 
shows a struggle between nature and man for the mastery. 

6. Effects of Ocean Cnn’enis . — The drift takes place until 
the mouth of a flord is reached and. in the resultant eddy, the 
gravel and shingle are swept into the still water of the fjord, 
forming a bar, the inner slope of which is regulated by the 
slope angle which such materials assume in water under given 
conditions. As the rise and fall of the tides is here very 
small — from 6 to 8 feet only in springs — and the entrances to 
the soTuads ara not at all constricted, no strong *• rip ” or 
cuirent is developed to keep the mouth clear. That the 
above has been the main, if not indeed the solo cause, of the 
shape of the fjord beds at their mouths may perhaps be mure 
readily admitted when it is stated that an examination of 
some of the arms of the sounds shows bathymetric features 
simiiar to those already described. For example, in South 
Port — a cove in Chalky Sound — we have nmdi greater 
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iuterior depths (36 fnis.) than are shown on the sand bar at 
its inoutli (9 fma.). It would certainly appear that, weak 
though the tidal currents of the outer sound may have 
been, they were sufficient to carry sand and gravel and to 
deposit it in the absolutely still water at the entrance to the 
cove. Now had these phenomena resulted from the filling 
of glacier excavated bubins, similar basins, in the form of 
lakmets and tarns, would reasonabl}* have been expected 
above sea level, but so far as I know, such have not yet 
been discovered. 

7. Form of eutranee to the Sontuh . — Another feature of the 
fjord moutljs, illustrative of the power and prevailing 
direction of the winds and current, is apparent on inspection 
of the chart. In nearly everj' case the north side of the 
entrance has a tongue- like projection to the south or south- 
west, while the opposite southern side shows a concave 
cun’e of erosion, as will be clear from the accompanying 
sketch of the mouth of Biigh Sound. 



The only fjord of any size, the mouth of which has Ix'en 
silted up, is Martin's Bay and its fjord continuation, Lake 
McKerrow or Kakapo, and it is rather remarkable that this 
is the only old valley which faced directly to the north-west 
— or to the direction of the prevailing wnnd. It w’as, more- 
over, the first encountered by the coast drift in its southward 
journey. It is clear that the sand drifted intt) the bay had 
but little chance of escape against the prevailing wind, 
and was piled up until it formed a bar three miles wide, 
effectually ponding back the inner waters of the jjord. 

8. Rocks limiip the Sound . — ^The rocks in which the sounds 
occur are eruptive granites and hard metamorphic gneisses, 
both well calculated to withstand the onslaught of nature's 
denuding agents for long ages. In Caswell Sound, a bed 
of marble, of poor quality, has been found. The restriction 
of the sounds to the comparatively limited area mentioned 
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at the outset is probably connected with the presence on the 
coast further to the north of comparatively soft, easily 
denuded rocks of Cretuceo-Tertiary and Low'cr Tertiary age. 

9. Form of the ooeanic floor . — So far, soundings have not 
been sufficiently numerous to show •whether the submarine 
valleys are indicated by seaward channels in the ocean floor. 
But the probability of finding such channels is v*>ry remote, 
for the south-west coast of Nevr Zealand, instead of standing 
on a submerged platform, as docs Norway, slojms away 
sharply to the Thomson Basin, between New Zealand and 
Australia, with its average depth of :?,(>()() fathoms. This 
contradiction of the axiomatic expression of rc‘ccnt writers — 
that a deeply indented coast line stfinds on a sulnuarinc 
platfoim — is perhaps, after all, only a]iparcnt. For. from 
strati graphical conditions in the Southern Alps, which need 
not, in this paper, he indicated further than to mention that 
the Southern Alps themselves ai-e probabl)’^ the eastern half 
(»f an anticline, the western position of which has dis- 
appeared, a great fault line, with a hade to the west, is 
assi’med to pass down the west const of the South Island of 
New Zealand. Such a fault would at once reconcile fact 
and theory, and would, inter alin. account in a mcasiuc for 
the extremely straight coast liiie shown in the sounds 
region. 

10. Geological Hhtorg . — The geological history of the 
southern portion of Nev^ Zealand, during tin* Tertiary 
period, is, thanks to the s.iA;ession of maiine and lacustiinc 
beds in the south, and of marine beds in the north, com- 
paratively easy to trace. The elevation wliioh resulted in 
the initial fonuation of those river channels which are now 
occupied by the sounds, took place either in Lower or Upper 
Eocene times, according to whether we follow Professor 
Hutton or the officers of the New Zealand Geological Survey 
in the grouping of tlie Lower 'I’crtiary rocks. 'The former 
insists on an unconformity, between the Waipara and 
Oamaru formations, representing a pciiod of elevation at 
that time — equivalent jirohably to Lower Eocene — while the 
latter, broadly speaking, group the beds together us Cretaceo- 
Tertiai'v, thus throwing the unconformity into Upper Eocene 
time. Whatever the correct interpretarion may he, it is 
certain, at least, that, in Lower Tertiary time, the Southern 
Alps received their final foldings and dexures accompanied 
by great upheaval, for all the beds siuc'e deposited lie more 
or less horizontally on their flanks and moreover are 



THE PHYSICAL UTSTOUT OP THE PJOBDS OP SEW ZEALASD. 159 

deposited at some distance up the present valleys, thus 
proving the prior existence of the latter. During the 
Miocene period a depression of from 2,00() to 3,000 feet below 
the present level took place, resulting in the deposition of 
the Pareora beds. In Pliocene times, since no clepositH 
referable to this age are found in the South Island, we must 
assume a period of elevation. It could not, how'ovei*, have 
been of long duration, for in the North Island we find both 
Upper and Lower Pliocene beds — the Wanganui mid Kai- 
iwi Series respectively. A depression in Pleistocene times 
is indicated by the deposits at Cape Wan brow, Oamani, and 
by the silt deposits of the Southland Plains. The major 
oscillations of the land surface during the Tertiary period 
may be graphically represented as follows : — 
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a . — Elevation diiriu;; which present valley system originated. 
h . — Elevation cluiing Glacier Period. 

11. Elevnlton o f lami during the Pliocene Period . — As shown 
in the above diagram, the elevation of the land whicli led to 
the gi’Pat (ilacier Period (not (ilacial, for New Zealand was 
never in Cainozoic time, at least, overwhelmed by an ice-cap) 
took place during the Pliocene Age, but whether in Early or 
Late Pliocene there is no evidence to show. Certain it is, how- 
ever, that the glaciers covered then a very greatly extended 
area compared with that which they noiv occupy. lu some 
])IaceB their moraines have been found within a few miles of 
the eastern seaboard, from which the present glaciera are 
now distant quite ninety miles. This glacier extension, with 
all its attendant phenomena, including the occupation and 
possible erosion of the fjord beds, is amply accounted for by 
tlie assumption of u greater elevation of the land of only 
some 3,000 to 5,000 feet — if indeed as much be requirea 
For even at the present time, in lat. 44“ S. (or equivalent to 
that of Bordeaux), the Ii’ox Glacier, on the west coast, comes 
to within 700 feet of tlie sea level. Indeed, no other theoiy 
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seems tenable. For assuming, for the nonce, a colder climate 
to have existed at that period, and disregarding changes of 
elevation, the lower temperature requisite to extend the 
glaciers to their former bounds would also have been suffi- 
cient to extend them to the sea, and a boulder clay or 
stratified morainic matter would have resulted, of whicli 
some traces would surely have been found. Again in the 
well-developed marine upper tertiaries of the North Island 
there are species of shells which have persisted through 
Pliocene and Pleistocene times up to the present, a persist- 
ence hardly compatible with the assumption of a period of 
intense cold for the neighbouring South Island. 

12. Rained Terraces of Recent Age . — With regard to recent 
changes of elevation in the Sounds district, 1 must confess 
that I am unable to adduce any eviduuce from peraoual 
knowledge. The subject has, however, been investigated 
by Captain Hutton, who mentions* distiuctly formed terraces 
at the entrance to Doubtful Inlet, the highest being about 
800 feet above sea level. Professor Park, who made an 
examination of the coast line near Martin’s Bay,f saw there 
terraces 1.00 to 300 feet above sea level. At Coal Island, 
Preservation Inlet, there are sea-worn caves 10 to 20 feet 
above sea level, and at Green Island, in the same inlet, there 
is a pierced rock about 100 feet in height and completely 

f ierforatod at the level of a terrace, now 40 feet above sea 
evel. All these facts point, of course, towards elevation. 
Sir James Hector, howe' er, many years ago, maintained 
that the coast was sinking. His evidence, so far as 1 
remember it, was mainly negative, based on the failure to 
find certain estuarine beds which should have been found 
above sea level had the coast been rising. But the failure 
may have been due to other causes than non-elevation, and 
it must not be forgotten that in the Qords themselves the 
dense vegetation renders the determination of ancient 
terraces almost impossible. In any case the evidence in 
favour of elevation, being positive, by far outweighs that for 
subsidence. That oscillation is taking place at the present 
time, the gently sloping shore (25^ to 40*’) of the west coast 
furnishes conclusive proof, for otherwise the thundering 
billows of one ot the most tumultuous seas in the world 


* Hutton : Geology of Otago, p. 80. 

* Park : Report of Oeologwal Survey of New Zealand. 
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would long ago have worn back even these hard rocks to 
form a line of beetling cliffs. 

[The author then exhibited a set of lantern slides to illus- 
trate bis subject.] 


UlSCUttSlON. 

The Chairman. — 1 think we are greatlj indebted to Mr. Mac* 
laren for these exquisite views of the New Zealand fjords. If 
we had only come to see those we shonld have been delighted ; 
but we have, besides, bad the scientiSc interest that attaches to 
the paper itself pat so ably before os. 

If any gentlemen wish to join in the discussion we shall be very 
glad to listen to them. 

Dr. Jack, F.G.S. — 1 have listened with very great pleaBai« to 
the lecture which has been delivered on this interesting subject. 
It is true that neither the description nor even the photographic 
slides give one any adequate idea of the marvellous beauty of 
these sounds ; but that is no discredit to my friend, the author of 
the paper, for I do not think that the human language can 
adequately describe the beauty of those sounds. I thank God 
that 1 have seen them, but I am quite unable to describe them. 

1 observe that Mr. Maclaren is sceptical about these sounds 
themselves being rock-basins — that is, having a rock-bound out- 
let; but I must say that I leau very much towards the theory' 
that they are rock-basins, and evidence against it can, it seems to 
me, be only of a negative character. It is true that at the mouths 
of these outlets there are found accumulations, which in all 
probability are due to the heaping up of matter by the currents. 
They were possibly moraine deposits in the first instance; but 
even if there were no moraine deposits there would be quite 
enough material along the coast to form bars in such localities. 
But, at the same time, the evidence that there is no barrier of 
rock beneath those accumulations of drift is not clear. The fact 
is that nothing but borings could actually prove whether or not 
there is a rock barrier. 1 believe in all probability such 
barriers do exist as are found at the mouths of the rock-basins at 
the foot of the Alps. Mr. Maclaren justly pointed out that ice 
accamulatious would imply, os a general rule, sloping valleys 

X 
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rather than precipitous valleys with overhanging glaciers. There 
is no doubt in my mind that vety extensive glaciers would produce 
valleys with soft slopes, and such valleys •were probably produced 
at tbe period of the greatest extension of the ice ; but supposing 
that to have been followed by a considerable period of less 
extension of the ice, i.e., the ice sheet filling a less wide valley, 
then 1 see no reason why the attenuated ice-sheet should not go 
on grinding out a narrower rock-basin. 1 have seen modern 
glaciers overhung, in some places, by precipitous cliffs. So I do 
not think the evidence that glaciers are not even now scoring 
out valleys and making depressions which arc bounded at their 
furthest extent by a rock barrier is quite conclusive. I do not 
for a moment deny the oscillation of level. That is abundantly 
proved by the evidence that Mr. Maclaren brought before ns. 
The paper is one which gives rise to much ground for thought 
on our part, and I am much indebted, personally, to Mr. Maclaren 
for having brought the subject before us. 

The Ghaibbian'. — To what Dr. Jack has just said I should like 
to add that from my little observation in Norway I have noticed 
that tbe fjoi-ds in some cases have exceedingly precipitous sides — 
as precipitous as they possibly could be, rising for several 
thousand feet, and sinking, as we were informed on my trip, 80 
fathoms close to the shore. 

We were told by Prof> sor Hull, in his recent lecture, that 
these fjords show markings of glacial action near to the present 
level of the water, and he infers from their depths that they were 
true glacial beds after they had been river-channels. It seems to 
me that the record of depths in this table is not complete for 
drawing an inference. If you only give the depth at the month 
and then giB'e the average depth afterwards, it is not evident 
whether the maximum depth coincides with the narrowing of tbe 
valleys at certain points. If the valleys became very narrow, 
then the heaped up ioo caused by its pressure and erosive action 
a deepening of the valley. The ice, being throttled, wonld 
hollow ont a greater depth. Of coarse water does that too if 
flowing rapidly. I understand tbe lecturer to say that in New 
Zealand glacial markings are not found low down close to the 
water in these lands. Is that so ? 

Mr. Maclaben. — ^Yes ; the few that have been obsei'ved have been 
fonnd near sea-level. 
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Mr. Bouse. — Then in that case it seems to me that they stand 
on the same footing as the Norwegian fjords, except for this drift, 
which may itself lie on the top of a moraine. There is nothing here 
to militate against it — in fact, one wonld rather infer that it was 
so from the immense contrast there is between some of the depths 
at the months and the greatest depths recorded. 

If no other gentleman wonld like to take part in the discussion, 
I will call on Mr. Maclaren to reply. I have only to express oar 
hearty thanks to Mr. Maclaren for his exceedingly interesting 
paper and his most exquisite photographic views of the New 
Zealand fjords. 

Mr. Maclaren. — I would only like to say with reference to the 
remarks of Dr. Jack and the Chairman that we have very little 
data to go upon, and I have put at your disposal all that we have. 
Yon must remember that in the West Coast Sounds region 
there are only a few people living, and it is reached only in the 
summer time by excursion steamens, and no scientific investigation 
has been made of the isobathic contours of the fjords. All 
I have to go upon ara the few soundings that have been made by 
the Admiralty. 

With reference to Dr. Jack's remark about the possibility of 
the shallowing of the mouth being due to moraine matter, I quite 
admit that ; but it seems to me that the evidence is in favonr of 
a coast-drift as I suggest. With regard to the character of the 
fjord walls ; those precipices, no doubt, may owe their steepness 
to the action of glaciers, just, as Dr. Jack remarked, is the case 
with the glacier valleys in the Southern Alps, to which be referred. 
As I have already said, the fjords wore undoubtedly neenpied for 
a time by glaciers, which must have had some effect on the sides 
of the valleys. 

The Meeting then adjourned. 


Postscript. 

A letter was received from the Secretary, Professor Hull, 
stating his great regret that, owing to illness, he was unable to 
be present to hear Mr. Maclaren’s paper on a snlgect in which he 
was much interested, and he desired to join in thanking the 
author for this communication. 



ORDINARY GENERAL MEETING.* 

The Rev. Canon Girdlestone, M.A., in the Chair. 

The Minutes of the last Meeting were read and confirmed, and the 
following paper, illustrated by maps and lantern slides, was read by the 
author : — 


ICELAND: ITS HISTORY AND INHABITANTS, 
By Herr JoN Stefansson, Ph.D. 

^ EOGRAPHICALLY and geolorfcally Iceland is part of, 
vX a continuation of, the British Isles, for it is situated on 
the same submarine mountain ridge, stretching from south- 
east to north-west across the North Atlantic, the average 
depth on it being 1,500 %et to 2,000 feet, while north and 
south of it 12,000 feet jh the average depth reached by 
sounding. According to Prof. James Geikie, laud connection 
between Greenland and the British Isles must have existed 
in Cainozoic times, for relics of the same Teitiary flora are 
found in Scotland, the Faroes, Iceland, and Greenland. The 
deposits in which this fossil flora occurs are associated with 
great sheets of volcanic rocks. This so-callcd Iceland ridge 
(or Wyville Thomson range) was at all events gi’eatly 
upheaved in the Tertiary period, and thus an island, misnamed 
Iceland in the ninth century, 40,450 English square miles 
in extent, the largest island in Europe after Great Britain, 
rose out of the Atlantic, distant only 450 miles from Cape 
Wrath, on the north-west coast of Scotland, to Stokknos, in 
the south-east of Iceland. 

It is as rational to call this island Iceland as it is to call an 


* Monday, April Elat, 1902. 
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ioe sheet measuring several hundred thousand square nu'les 
Greenland. Iceland is not a bleak, arctic region, embedded 
in thickribbed ice, thougli its northmost peninsula, Kifstangi, 

E i'ojects about a mile north of the Arctic Circle. {Situate 
etween 63“ 24' and 66° 33' north latitude, yet its thermic 
anomaly is such, owing to the Gulf Stream, that the mean 
temperature of the month of .Tanuary at Stykkisholm, on the 
Avest coast of Iceland, is 34*5° F. higner than it should be in 
that latitude. It is surprising that January at Keykjavik is 
milder by than at Milano, North Italy, or 1° F . milder 
than at Munich on 48° 9* north latitude, ».e., 3^“ further 
south than Loudon (51° 33' north latitude), while the mean 
annual for the same place is but 1° less than at St. John's, 
16° further south, namely, 39‘5° F., or as much as that of 
parts of Asia situate over 17° (over 1,000 miles) further south. 
Grimsey, off North Iceland, cut in two halves by the Arctic 
Circle, is F. warmer in January than Stockholm. The 
coolness of the summer, however, reduces the annual mean. 
The mean tei^erature of summer at Reykjavik is only 53® F. 
(July, 59‘20° F.). The sea round the south, west, and east 
coasts of Iceland is never less than 41° F., while on the north 
coast the nearness of Polar ice, pack ice drifting down from 
Greenland occasionally every four or five years, causes a fall 
in temperature. 

It will thus be seen that Iceland has a temperate climate, 
Avhile the clearuess of its atmosphere rivals that of Italy. 
“A medium of matchless purity” this combination of sea 
and mountain air has been well called, and it is most bracing 
and exhilarating, “like drinking champame,” an English 
traveller says in her book on Iceland. It is freer from 
microbes than the air of any part of Europe, and, according 
to the researches of Dr. W. L. Broivn, the blood of an Ice- 
lander does, on an average, contain more hscmoglobine than 
that of other inhabitants of Europe. 

No country on earth of equal size contains so varied and 
Avonderful natural phenomena. The glaciers of Switzerland, 
the fjords, salmon rivers and midnight sun of Norway, the 
volcanoes, grottoes and solfataras of Italy — on a grander 
scale — ^the mineral springs of Germany, the geysers of New 
Zealand, the largest waterfall, next to Niagara, in the world, 
the Dettifoss, all are here. Nowhere has nature been so 
spendthrift in giving a goolomcal lesson to man. If there 
be sermons in stones volumes He unread here. Here we see 
her titanic forces at work building up a country. 
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Let US approach this wonderland. A high tableland out 
of which nse sharp peaks and glittering ice-fields, and into 
which run winding fjords, fringed by rocky islets on which 
the waves break in a white line of foam. You don’t miss 
the forest which is not there, for the vivid brilliance of the 
air shows the glacier white and volcanic black, and sunset 
turns them to rich purple and violet. 

Iceland is a plateau region, composed of older and more 
recent volcanic masses, not older than the Tcrtiarj’^ period, 
of an average altitude of from 1,650 to 2,000 feet, occupying 
thirteen-fourteenths of the island. It consists of basalt and 
palagonite tuta and breccia ; the latter, the younger forma- 
tion, in the centre and towards the south, while the greater 
part of the west, east and noith coasts is of basalt, or 
nearlv two-thirds of the island. The glaciers rise like 
broadi domes from this plateau. In the south where the 
glaciers come down to the sea there are no harbours for 
250 miles, from Djiipivogr to Eyrarbakki, for all the iQords 
have been filled up with detritus brought down by the 
glaciers. But the basaltic regions are cut and furrowed by 
numerous fjords. The basaltic formation is divided into 
two strata by the “ surtarbrand ”• formation of the miocene 
period, 60 to 100 feet in tliickness, the fossiliferous layers 
occurring about midway up in the vertical faces of the 
basalt of the north-west. In these lignite strata have been 
found the remains of a ’ Jgetation of the American type 
when Iceland had a tropical climate.t The extensive forests 
of Tertiary times seem to have been overwhelmed by pumice, 
ashes and sometimes by flowing lava. Silicated tree stems 
are found in many places. The area of glaciem or ice- 
covered altitudes is estimated at 5,500 square miles, seven 
times that of Swtzerland (710 square miles), comparable in 
size only to the glaciers of tlie polar regions. The 
Vatnajdkull alone measures 3,300 square miles. The height 
of the snow line on the southern side of the plateau is 
2,000 feet, on the northern side 4,300 feet, the air in the 
interior being much drier. The appearance of these 
glaciers is that of the Polar regions. The summits of the 
mountains are covered with flat or vaulted ice-fields from 


Surtaiirandur is the Icelandic name for fossilized tree trunko, a 
convenient name for the whole of the Icelandic lignite strata. 

t This lignite band has its representative in the Island of Mull and 
Co. Antrim. — Eo. 
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•which glaciers branch out. The glacier explosions (j<ikul- 
hhup, glacier leap) are peculiar to Iceland. They occur 
when there is an eruption of an ice-covered volcano. On 
such occasions extensive tracts of country are inundated 
and converted into an cddyii^ current filled with floating 
ice. Within historical times l^rds and bays have in this 
way been filled up. During the glacial epoch Iceland wa.s 
completely overlain with an ice-roof or covering of at least 
2,o(H) feet in thickness. Scoring and striations point to 
more than one glacial pei'iod in Iceland. There are many 
traces of the shifting of tho shore in Post-glacial times, 
especially in the north-west ; the highest shore line or raised 
beach being 250 feet above sea-level. There is a double 
raised beach in the north-west, and the coast is still 
receding. 

Oil the hiirbourless south and south-east coast people live 
in little oases, isolated as islands, cut off from the rest of 
the isle by sand deserts and glaciera which come to their 
very door and threaten them perpetually — and under these 
sleep volcanoes. It is pleasant to find in this howling 
wilderness oases bright with flowers .and fragrant with 
thyme and meadoAvsweet. Between the Skaptafellsjukull 
and tho SkeiSararjiikull willows, angelicas and birches 21 to 
22 feet high nestle in clusters, and there is even a mountain 
asli 30 feet high. All round every quarter of an hour is 
heard the thundering crash of ice blocks falling down on the 
muddy sands or into the yellow waters of Skeibani, which 
changes its bod continually, moving over a mile, eometimes 
often in a day. Now'here is it possible to study so well the 
geological conditions prevailing towards the close of the 
glacial epoch in Europe. 

Iceland is the centre of a suboceauic volcanic region, and 
no region of the earth has an equal title to be called the 
Land of Fire, It owes its very existence to volcanic agency 
continued to-day anil may be truly called the abode of 
subterraneous heat. No spot on the surface of the globe of 
its extent exhibits marks of fire iu such a multitude, iu such a 
variety and of such a magnitude. None contains au equal 
number of volcanoes. Nowhere have eruptions of such 
magnitude occun’ed. Dr. Thoroddsen has counted 107 vol- 
canoes, 83 of which are a aeries of low craters or crater-chains, 
eight are of the Vesuvius shape, and 16 of the Sandwich 
islands lava-cone shape; 5,000 square miles of land are 
covei'cd with lava. The post-glacial lava alone would cover 
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Denmark with a layer 16 feet iu thickness. The largest 
lava-deseit is the Odd^ahrann, which covers an area of 1,700 
square miles, and is from 1,600 to .S,500 feet above sea-level. 
Inis lava field has been formed by the eniptious of about 
20 volcanoes. The cubic capacity of the lava ejected here 
would make a solid cube each side of which would measure 
about 50 miles. The most frequent form of manifestation of 
volcanic eniption is the fonnation of a series of low crater's 
often sevei-af miles in length, along lines of cleavage in the 
crust of the earth. The longest is that of Laki, 20 miles 
long, containing about 100 craters. Sometimes lava has 
welled up out of fissures without craters. The largest of 
these is Eldgjd, north of Myrdalsjokull, 19 miles long, 434 
feet deep, in one place 656 feet deep, bottom 4(58 feet wide. 
The volcanoes are not, as was formerly supposed, limited to 
the region of palagonite breccia. Orr the Faxa-bay are many 
small volcanoes which have broken through the basalt. 
About twenty-five volcarroes have been active in historic 
times (900-1900). Vesuvius is dwarfed into insignificance, 
for the lava-flood of the last eruptiorr in Iceland, in 1875, has 
been computed to contain 31,000 millions of cirbic feet, while 
in the largest eruption of Vesuvius on record, that in 1794, 
only about 730 millions of cubic feet of lava were ejected. 

The lava field of the crater chain of Laki covers some 220 
square miles, and the lava current flowed 47 miles away from 
the place of erniption. The longest flow of lava in Iceland 
is that from the craters of. Fiskivotn, 90 miles long. On 
March 12th, 1875, a lava torrent forced its way 620 yards 
up an incline of 0° 25'. On March 29th, 1875. the pumice 
ashes of Mount Askja were carried over 1,000 itiiles away to 
Norway in eleverr hours forty minutes, and in another ten 
hours to Stockholm. The column of ashes rising from 
Hekla was measiu'ed on April 21st, 1766, and was found to 
rise 16,500 feet above the top of the mourrtain ; on Febr'uary 
5th, 1846, it rose 14,350 feet. On April 5th, 1766, a frag- 
ment of basaltic scoria was burled from Hekla to Vidivellrr, 
a distance of 103 miles. 

The geysers have been so much written about that I shall 
leave them out and treat more in detail of the volcanoes of 
Iceland. Several new geysers burst out during the earth- 
quakes in 1896, while the well-known Strokkur msappeared, 
having been in existence 107 year-s. 

The crater chains and volcanic fissrrrcs run in certain 
directions, and there are at present two lines in active 
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condition. Tho one runs from south-west to north-east and 
contains the craters of Rejkjanes, the Hekla and other 
volcanoes of Southern Iceland. The second line runs from 
south to north and contains the Myvatn and Yatnajdkull 
volcanoes. Hot springs and sulphur mines occupy tho same 
lines, which are also taken by mountain ranges and sub- 
marine reefs. Eai-thquakes run in the same dii'ections. 

Eruptions are not so frequent as in the south of Europe. 
Hekla breaks «>ut at intervals of seventy to eighty years, 
other volcanoes even loss frequently. 

Hekla, “ Tho Cloak ” (from its shape), the most famous of 
Icelandiu volcanoes, is thirty-two miles inland from the 
nearest point of the coast, and situated west of Torfaiokull. 
Its heignt is 5,108 feet. It is a longitudinally shaped 
mountain running south-west to north-east, piled up of lava 
blocks, pumice and ashes, with snow-filled craters standing 
in a row on top ; it is an intemediate form between Vesuvius 
and a crater chain. Parallel with it run other mountain 
I’idges of palagonite, breccia and tufa (1,000 feet to 1,500 
feet) studded Anth craters. The Norwegian mineralogist, 
A. Hclland, counted fourteen craters in a direct line near 
Hekla north-east to south-west, each with a lava stream of 
its own. Vast fields of lava' extend round Hekla in eveiy 
direction. 


Of Hekla’s eruptions eighteen are historically known, 
Avithout reckouing three or toiur einptions from craters in its 
neighbourhood. 

The first known einiption of Hekla took place in 1104, the 
last in 1875. One of the most violent was the sixth eniptiou, 
July 13th, A.D. 1300. “The mountain was riven asunder 
lengthways, and out of this yawning chasm rushed forth 
columns of hre and streams of lava which ran nearly to the 
coast, 32 miles away, leaving here and there in the liolloAvs 
on its course lakes of liquid fire. The crater vomited red- 
hot lava blocks to an unprecedented height. They cooled 
suddenly in the air and burst asunder Acith a thundering 
crash. ... A strong south-easter carried the huge clouds 
of sand and ashes as far as 180 miles from the volcano so that 


they lay thick on the ground all that distance. The 
eruption lasted on unbroken for nearly a year. On 
December 28th, such masses of sand and ashes were 
thrown up that, at a distance of 225 miles, high hills and 
doAvns were formed by them and a violent eai-thquake laid 
waste the part of the district spared by the earlier eruption.” 
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The ashes reached the north of Iceland. The air was 
darkened. Famine and loss of life followed, and houses 
were shattered by earthquakes. 

The tenth eruption, July 25th, 1510, was so violent that 
huge blocks of lava were thrown out of the crater as far as 
Sk&lholt, 25 miles distant, and men were killed there by 
them. In May, 1554, at the time of the eleventh eruption, 
people were obliged to live in tents for tlie greater part of 
the summer on account of frequent earthquakes. The 
thirteenth eruption took place from .lanuary to March, 1570. 
Loud reports were heard for twelve successive days in tin* 
nortlimost parts of Iceland, and eighteen columns of fin* 
were seen to rise simultaneously from the mountain. The 
ashes covered about one-half of the island. In the fifteenth 
eruption which began May 8th, 1636, thirteen craters brokt* 
out. The sixteenth eruption, in 1603, may be compared to 
that in 1300, and lasted February to August. “ The carth- 

? uake was felt on the high seas, and endangered ships. 

Honda of ashes changed day into pitch dark night, but 
glowing lava streams Ut up the darkness with a red glare. 
Ashes were borne to Norway. The fall of ashes and down- 
pour of rain lasted all the time till Easter. The cattle 
saved from instantaneous death, having to (“at the singed 
m'ass under the ashes, suifered from a scorbutic disease, and 
lost their teeth or perished.” 

The eighteenth eruption commenced September 2nd, 184.", 
and continued for seven mouths. Halley says the flames 
were seen in Orkney. The ashes were carried over to tins 
Orkneys and the column of smoke ascending from the crater 
was found by the mathematician Gunnlogsen to reach a 
height of 14,000 feet. The lava stream was 80 feet in depth 
an<I covered 8 to 9 square miles. It moved on, scooping uj) 
hills of sand and earth in its way, the rod-hot liquid breaking 
forth now and then from under the cooled surface with 
violent crashes. The lava ejected is computed at 14,400 
cubic feet. 

The peninsula of Reykjanes is volcanic throughout, 
containing no less than 300 volcanoes with about 700 
craters. The ranges of volcanic peaks, some of which rise 
to 2,000 feet, run in the same du ection as tlie Hekla range. 
They are mostly extinct; six of them have broken out in 
historical times. A number of volcanic springs and chasms 
cleft by earthquakes are also found in the peninsula. 
Eldet/jar (Fire Isles) or Fuglasker, a cluster of volcanic 
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rocks, situate 10 to 12 miles off the south-west point ot 
Reykjanes. Niue eruptions, the earliest in 1211, are known 
to have taken place in the bottom of the sea near these islets 
In 1783, (luring the Skapta eruption, an island called Nyey 
(New Isle), about 10 to 10 square miles, appeared near the 
Eldeyjar, about 150 miles distant from the seat of the 
eruption. This island was taken possession of by the Danes. 
The next year it had disappeared. The Geuiuglasker (or 
Skerrie of the Great Auk), one of these islands, was reported, 
in 1884, to have sunk into the sea. 

Eldborg (Fire burgh, the fortress of fire) is a crater 
179 feet high, and 636 feet in diameter, in the middle of a flat 
plain, from which a lava tract, now called Borgarhraun, 
issued. It is the first crater mentioned in history in a state 
of eruption (Landnamn, about A.D. 900). From afar it looks 
like an old feudal castle rising in the midst of the plain, 
with battlements, alone and isolated. It rises gently till 
within about 80 ieet of the summit, when it shapes itselt 
into a steep and precipitous wall of black, glazed lava, 
crowned with lofty ijattfements. 

Katla, or Kotlwjjn, in the eastern part of Myrdalsjokull, 
is a volcanic chasm covered with ice between the eniptions. 
It has burst thirteen times, with prodigious inundations from 
894 to 1860. Tliese “glacier leaps” have carried down 
masses of pulverized lava and alluvial detritus, filling up 
Qords and Imys, altering the coastline and causing the land 
to encroach upon the sea. The first eruption of Katla (894) 
laid waste two districts. Ruins of the farms, destroyed that 
year, were found at the beginning of the seventeenth 
century. During its third eruption, in 1245, glacier slips 
overran Siilheimasandiir. The layers of aslies were half a 
foot thick. In 1311, fifth eruption, fifty-one homesteads were 
destroyed, and a whole district laid waste. In 1 625, eighth 
eruption, ashes fell in Norway, inundations with icefloes, 
carthemakes and columns of fire, lightnings lit the darkn*'ss 
of ashes. Pastui’o land was tw'o feet deep covered with 
pumice. 1660, ninth eruption. Such was the quantity of 
stones and detritus borne down with the glacier-slide that 
a dry beach was formed, where formerly people fished in 
a depth of 120 feet. The coastline -was puslied over 6,000 
feet out into the sea. The ice-blocks swept a church away, 
and it sailed out to sea in the midst of them. 1721, tenth 
eruption. The ice-blocks of the glacier-slip were grounded in 
a depth of 400 to 500 feet, 1,3 to 14 miles out at sea ; a grass}' 
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rid^ of land was swept away and in its place was left a 
polished slab of rock 6,750 square fathoms. The ashes fell so 
thick that at farms 115 miles distant from the crater, light 
was obscured so as to make the reading of print impossible. 
1755, eleventh eruption. Bocks of the size of a house were 
embedded in ice-blocks carried to sea. Fire and water 
issued from three craters, accompanied with such terrific 
explosions, that people thought the country was being 
blown up. A hail of burning stones and balls of fire fell. 
In the night eveiything seemed on fii-e and the air was 
filled with a sulphurous smell ; fifty farms were destroyed. 
The south part of the countiy was covered with a layer of 
ashes half to four feet thick. The Solheima-glacier seemed 
to rise and sink Auolently. It sometimes seemed to be 
raised double its height from the ground. 

^ Eruptions of a magnitude unparalleled on earth in historic 
times took place from a chain of 100 craters, 20 miles long, 
about the valley of Varmdrdalur, near the sources of the 
Skaptd, to the north-east of MyrdalsjokuU. The lava 
covered an area of 220 square miles and the volume of lava 
ejected is estimated by Lyell, in his IVineiplea of Geology, to 
be e^ual to that of Mont Blanc. Thoroddsen puts it at 
15 million cubic metres. The eruption lasted mom June, 
1783, to .January, 1784. The greatest length of the lava 
stream, which passes down the channel of the Kkapta and 
reaches Hnausar in Medal md, is 47 miles, greatest breadth 
15 miles, the length of the second lava stream in the 
channel of Hverfisfljot is over 40 miles, breadth 9 to 
10 miles. In places it fills valleys and chasms of a depth 
TO to (iOO feet, yet its average depth here is only 20 to 
30 leet. It is said that 37 farms were destroyed and 
400 people lost their shelter. Famine and scorbutic 
diseases raged, and animals died in gjreat numbers ; 9,336 
persons perished, about one-fifth of the population. The 
loss of horses is repoi-ted to have been 28,013, or 77 per 
cent, of all horses in Iceland, that of cattle 11,461, or 53 per 
cent., and that of sheep 100,488, or 82 per cent. The mass 
of matter ejected is computed at 50,000 millions of cubic 
yards. 

Along the borders of Vatnajokull volcanic oiniptions 
have often taken place. Its greatest volcano is Oraefajokull, 
which has broken out three or four times with formidable 
glacier slips. In the middle of the fourteenth century — the 
annals disagree as to the date — the ice covering the top of 
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the mountain rushed down in a violent toiTent towards 
the sea, bearing along with it so much of stones, sand and 
detiitus that a sheet of water having a depth of 180 feet 
was changed into a dry sandy beach. Five fertile districts 
were totuly laid waste. Forty farms and two churches 
were swept away out to sea with all that was in them in a 
few hours. Pumice and ashes were carried into the north 
and west of Iceland 2U0 to 3U0 mUes. 

Its third or fourth eruption took place 1727, August 3rd, to 
1728, May 25th, from five to six rifts in the glacier. The 
people had to camp out and walked about with tubs on their 
heads, as the air was filled with burning embers. 

The lava deseii;, OdaSahraun, which is 1,700 square miles 
in extent, has many cmters, mostly unexplored, except those 
of the Dyngjufjoll, the largest volcano in Iceland, 4,500 feet 
in height, east oi the centre of the desert. These mountains 
enclose a circular valley or crater Askja (the basket), 25 
square miles in area, a vast crater, 17 miles inner, 24 outer 
circumference, a mountain built up by innumerable lava flows 
and upheavals to 3,800 feet, or 2,300 feet above Odafiahraun. 
Its bottom is 3,100 to 3,500 feet above sea level inclining 
eastward (1“ 26') towards the mouth of the valley which 
opens into the surrounding lava tmcts. Many active craters 
stud its bottom. An eruption took place here in 1875. In 
the south-east corner of this valley is a dip 800 feet deep in 
the ground, in which there is a round hot lake having a 
temperature of 72° F., and 4,000 feet in diameter when it was 
found in 1876. In 188+ it filled the whole dip and had become 
10,000 feet long, but its temperature was only 56° F. 

On March 29th, 1875, an eruption covered the whole of 
eastern Iceland 'vvith pumice and ashes. The crater from 
which the emptitm proceeded is situated on the north-east 
edge of the dip, 300 feet in diameter, 150 feet in depth. Its 
exterior is a slope filled with ashes, its interior is round and 
perpendicular. It is now a mud cauldron, which no longer 
emits steam, but goes on boiling, in quaint colours, depositing 
sulphur. Craters in this lake emit steam with thundering 
noises, sounding in the far distance like the simultaneous 
letting off steam from innumerable pipes. Thoroddsen says : 
“ Nature is here grander and more overawing tliau in any 
place in Iceland 1 have seen. He who once has stood on the 
edge of this carthdip will never forget the sight.” 

The steam pressure seems to have converted all the lava 
in this eruption into pumice and ashes. 
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North-east of the OdaSahratui is a luouiitaiii range in 
which the volcano Dyngja, wliich has given name to the 
whole groups^ of mountains, is situated. It is 3, GOO feet 
liigh. The oi-iginal crater is 1,500 to 1,600 foot in diameter 
and half filled with lava from which twelve columns of lava 
rise. In the midst of these is a crater 4,500 feet in diameter, 
600 to 700 feet deep, with a tenific and startling look down. 
North-west of this Dyngja is another volcano also called 
Dyngja (Northern Dyngja). 

North of the Dyngjufjoll in the lava tract Myvatns-ciracfi 
(the Desert of the Mosquito Lake) an emption took place 
in 1875, near Sveinagja. A rift nine miles long appeared, 
along which some crater cones, 70 feet to 108 feet high, shot 
up and spread 10,000 cubic feet of lava over the plain. 

No spot in Iceland is so crowded with craters, lava 
formations, solfataras and hot springs ns thi* neighbourhood 
of Lake Myvatn, especially on its eastern shore. It is so 
thickly studded with extinct volcanoes and remainder of 
prehistoric convulsions as tt» look more like a landscape in 
the moon than anything else. 

Eruptions took place there with short intervals in the years 
1724-80. The chief volcanoes are Krafla and Leirhniikur 
(Clay Peak) in a palagouite ridge mnning from south to 
north. Of these eruptions those from Leirhniikur have been 
the most foimidable. 

In an emption of Krafl'’, May 17th, 1724. great masses of 
volcanic matter issued from an explosive crater called “ hell ” 
(Viti), 1,030 feet in diameter. No lava was ejected. The 
fame of this volcano is derived from its crater of boiling 
clay, now a round lake with green cold water. Close to the 
crater are sulphur and mud springs. 
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Iceland hae another and greater claim to your interest. 
It is, as William Morris said, the Greece of the North. 1 1 
produced in the twelfth and thirteenth centuries a literature 
unparalleled after Rome before the ^Iden age of England 
and France, in character drawing, in passionate dramatic 
power, in severe, noble simplicity, in grim humour. All the 
characters of the Sagas live and move to-day. Every hill and 
headland and valley in the island is full of their presence. 
The Icelander of to-day knows them by heart. It is ns if 
every Englishman, from pauper to king, "knew Shakespeare’s 
historical plays and could retell them more or less in his or 
her own words. It has kept the tiational pride alive through 
evil timea It has preserved the language almost untouched 
by time and foreign intercourse. 

Nowhere is the contrast between man and bis surroundings 
so glaring as in Iceland. Buried in snow and darkness, 
deprived of every comfort, living on rancid butter and dried 
fish, driuking sour whey and milk, dressed like his servants, 
seeking in a little boat hie food, yet a cultured mind, 
possessing an intimate knowledge, not only of the history of 
his own country but of Greece and Rome, a poet font! of 
tlu'owing off satires, intellectually and morally the equal of 
his European guest, considering himself your equal and 
refusing to be ordered about by a rich Englishman, owner 
of several square miles of land and hundreds of sheep, with a 
pedi^ee going farther back than that of his visitor, a jaek- 
of-aU-trades, a blacksmith in his smithy, boat-builder and 
carpenter, an artist in filigree woi-k, a carver in wood, an 
eager reader of books. He has universal education irp to the 
degree to which it is useful for a man. There are no schools 
in Iceland, yet every child at twelve can read, according to 
the parish statistics. In no countiy^ in ICurope are so many 
books printed and sold, in proportion to the population. A 
population equal to that of Hampstead, 76,000, has twelve 
printing presses, the earliest one being established as far 
back as 1 560. About one hundred books annually, fourteen 
newspapers and eight periodicals are produced to satisfy the 
literary needs of this little nation. 

Yet this literary people still live in a pastoral and Homeric 
civilization which is a modem lesson of the healthfulncss of 
human life lived in close contact with the free, wild life of 
nature, such as would have delighted the heart of Rousseau 
or Thoreau. As a proof that this life is healthy I give the 
example of a clergyman who died four yeara ago, 113 years 



ITS HISTOET AND INHABITANTS. 


177 


old, having managed to live all his days healthy and happy 
on £.30 a year, the average stipend in the Icelandic church. 
The sheep yield food and clothing. Their wool is pulled off 
in spring, carded, spun, woven in handlooms and W(jrn 
undyed. You make shoes of their skin and spoons of the 
horns. Every opportunity is seized for the telling of stories 
and reciting of ])oeinH.‘ Only the milk ew<*s are kept at 
home in summer, to he milked, the rest of the sheep are 
gathered in from the mountains in autumn, notice being 
given at church from the pulpit. These autumn gatherings, 
with people sitting on the walls of the stone enclosure 
telling stories, are quite Homeric. The winter evenings with 
each member of the familj' busy at work in the same room, 
the men shaving the wool off sheepskins on their knees, 
making ropes and nets of hair, the women using spindle and 
distaff, embroideiiug, etc., afford a still better opportunity for 
stories and poems. 

There are even wandering minstrels, who gain their 
livelihood by reciting prose or poetiy which they know 
by heart at various farmnouses till they exhaust their stock. 

To conclude Avith a few statistics, the annual trade of 
Iceland i.s worth close on one million pounds, export and 
import together. The principal articles of export are 
salted cod-fish, wool, mutton, eiderdoAvn. A lai-ge and 
increasing part of the trade is Avith Great Britain. In 
the fifteenth century all the foreign trade of Iceland 
was in English hands. Henry VIII. negotiated Avith 
Denmark, in 1518 and 1535, for its transfer to England, 
and its economic and strategic importance to Great Britain 
has been set forth as late as 1835 in the Quarterlij Review, by 
Sir George Mackenzie and Sir William Hooker, Avho held 
that Iceland ought to be a British possession. It has been 
declared by experts that the fishing gnmnds ot Iceland are 
richer than those of NcAAdbundland, and, though they are 
much nearer Great Britain, their annual A'ield is not more 
than £2,000,000, because they are not worked as they ought 
to be. 

For close on 400 years Iceland Avas a?! aristocratic 
republic, ruled by the great families of the early settlere, 
among whom was a Norse queen of Dublin. A fourteen 
days’ open-air Parliament of all Iceland met annually in 
June at ThingA'ellir and the Speaker of the LaAv (liig-sogu- 
man) used to recite from memory the Avholeof the unwritten, 
elaborate code of Iuavs of the coimtiy to the assembly. In 
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1262-64 Iceland was united to Norway, and in 1380 with 
Norway to Denmark. The DaiuBli rule ruined the island, 
economically, but since the granting of self-government and 
the re-establishinent of the old Parliament, in 1874, at 
Reykjavik great progress has been made. The revenue of 
Iceland is now six times as large as 28 years ago, and it is 
probably the only country with no debt, but wth 1,0(K),000 
crowns of savings in its exchequer. Yet more has been ex- 
pended on the ways and roads of the island since 1874 than 
in all the centuries down to that date. The Icelanders are 
keen politicians. Women have been in })OSHessiou of the 
municipal vote earlier iii Iceland than in any other country, 
and they do not change their names when they many. The 
Parliament (althing) is composed of an Upper House of 
12 members and a Lower House of 24. A minister for 
Iceland is to reside at Reykjavik in place of the Governor, 
who at present is the highest official in the island, and form 
the link between the Crown at Copenhagen and Parliament 
at Reykjavik. 

The Icelanders are a religious and God-fearing people, hut 
very averse to parsons' riile. It is a habit to criticize the 
sermon when you shake hands with the clergyman after the 
service. There is little crime. It is lawful for a fanner to 
steal his neighbour’s hay when his cattle ri'fuse to eat his 
own hay, and for this stolen food the cattle are said invariably 
to find an excellent appet'te. 


Dlscussion. 

The Chairman. — Before we go further, I am sure I may thank 
the author, in all your names, for the wonderfully interesting 
and detailed paper that he has read to ns. 1 do not know what 
Dr. Stefansson may call the island in his own country ; but he 
seems rather to disapprove of the name “ Iceland.” What do 
you call it. Dr. Stefansson ? 

Dr. Stefansson. — The same. 

The Chairman. — It is a multum in parro both from a geological 
and I think we may say a literal point of view. 

[The lantern slides were then exhibited on the screen!] 
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The Sbcketaby (Professor E. Hdll, LL.D., F.H.S.). — lilr. 
Chairman, I am sure wo have had a very great treat fo-night, 
and I regret that we have not a larger number of members 
present. Wo particularly miss Dr. Walker, who has, as you 
know, a good deal of knowledge of Iceland. I fully expected he 
would have been here to take part in the discussion. However, 
no doubt, for some good reason, be is not present. I wi’ote to the 
Bight Hon. James Bryce, M.P., to ask him to bo present this 
evening as he has visited and written on Iceland, and has per- 
sonal acquaintance with Dr. Stcfansson. He replied thanking 
me for the invitation and the copy of Dr. Stefanshon’s paper 
which 1 had sent, and stating his intention to be jirescnt unless 
unavoidably prevented by his engagements at the House of 
Commons. 

The only observations I will venture to offer upon this very 
interesting and elaborate communication wdll be in reference to 
the volcanic phenomena of Iceland. As the anthor has stated, 
the whole island is composed of volcanic rocks in great variety. 
Whether there exists a core of older rocks round which these 
volcanic lavas have accumulated we cannot tell ; but we are safe 
in concluding that the eruptions of matter of which the island is 
composed are in the main of very recent geologii'al origin ; in 
fact, of ^Middle Tertiary Age ; commencing with the iJioceno 
period and continuing with interruptions down to the present 
day. As Lyell has observed* with regard to those of historic 
times, there is the most complete chronological record of the 
successive eruptions coming down from the ninth century of our 
era; and which go to show that since the twelfth century there 
has never been an interval of more than forty years without 
cither an eruption or a great earthquake. So intense i.s the 
volcanic energy in the island that some of the eruptions of Hekla 
have lasted six years without cessation. Earthquakes have often 
shaken the whole island at once, causing great changes in the 
interior, such as the sinking down of hills, the rending of 
mountains, the desertion by rivers of their channels, and the 
formation of new lakes. Xew islands have been sometimes 
thrown up near the coast, while others have disappeared. The 
volcanoes of Iceland may be considered as safety-valves to the 

* Principles ofUcoloqy, 11th edit., vol. ii, p. 48. 
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region in whioi lie the British Isles. There is reason, in fact, to 
suppose, that a great rift passes through the earth’s crust 
connecting Iceland with iEtna and ranging through the volcanic 
districts of the west of Scotland, the north of Ireland, and the 
Auvergne region of central France. A few years ago it was 
observed, that the earthquake which passed through Devonshire 
and the coast of Ireland, was simultaneous with an eruption of 
.®tna, and (if my memory is correct) was felt in the Auvergne 
region. It is satisfactory to know that the great eruptions of 
lava which during Miocene times desolated the region lying along 
the coast of Scotland and that of Ireland have cooled down and 
ceased to flow, while the volcanic activity only survives at the 
extremities of the great rift, Iceland in the north and Sicily in 
the south. 

While thanking Dr. Stefansson for his communication, I m.iy 
mention that he is the author of an elaborate work on Iceland, 
The Haga Steds of Iceland, beautifully illustrated, and that ho 
is at present engaged on a dictionary of the linglish and Icelandic 
languages. [Applause.] 

Mr. Martin Rouse. — I should Uko to say a few words. I 
remember reading in a standard work on geology, that at the 
close of the eighteenth or the beginning of the nineteenth 
century, ashes were carried from Iceland to Scotland and 
overspread Sutherland wi. i fine dust which overlaid tho fields, 
and that year was known as “ the year of the ashes." 

I should like to say that I agree with Professor Hull in what 
he said just now as to Iceland being a safety-valve for ns. 

I think it is veiy beautiful to see how tho Icelanders have 
clung to their native island in the midst of their evil times. I 
think their love of tho Holy Bible and their knowledge of Christ 
which has spread amongst them, have had much to do with the 
maintenance of their patriotism, side by side with their literary 
culture and the remembrance of the songs and compositions of 
their native authors. [Hear, hear.] 

A Member. — Would the lecturer kindly tell us to what race the 
Icelanders belong, where they come from, and what their 
language is P 

Dr. Stefansson. — The Icelanders are Norwegians ; but it is an 
interesting fact that many of the early settlers came from the 
British Isles. 
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Mr. Martin Rouse. — Were they Danes and Anglo-Saxons that 
were not allowed to land ? 

Dr. Stefansson. — No, they had already settled in the island 
But no donbt they brought many companions from the British 
Isles and no doubt the Irish and Gaelic people came with them 
to Iceland. 

A Membeb. — Is their language Norwegian ? 

Dr. Stefansson. — Yes. ' The Irish seem to have been in 
Iceland before the Northmen came. I am afraid it is not by 
our own free will that we act as a safety-valve to others ! 
[Laughter.] 

Mr. Martin Bouse. — I have read that there is evidence that the 
Cnldee preachers travelled as far as Iceland to preach the Gospel 
to the inhabitanta 

Dr. Stefansson. — That is so. 

The Chairman. — I am sure yon will let me express in all your 
names our thanks to Dr. Stefansson for kindly giving ns this 
lecture and information to-day. [Applause.] 

The Meeting then adjourned. 



ORDINARY GENERAL MEETING.* 


Martin L. Rouse, Esq., B.L., in the C^aib. 


Tlie Minutes of the last Meeting were read and confirmed. 

The following elections were annoimeed : — 

Associates : — John Hill Twigg, E-sq., M.A. (Diih.), OomniisBioner, 
Bengal Civil Service (ret.); Kev. William Charles Penn, M.A., 
Noble College, Masulipataui. 

The following 2 )aper was read by the author : — 


ARTESIAN WATER IN THE STATE OF QUEENS- 
LAND, AUSTRALIA. By K. Lowan /ack, LL.D., 
F.G.S., late Government Geologist of Queensland. 

1. Introductory. 

T O the pastoralists wh ' occupied the westeni interior oi 
Queensland, Nature presented a formidable riddlo 
under her familiar sardonic condition of “ Solve this or 
perish ! ” Underfoot were illimitable downs covered with 
the most nutritious grasses, and overhead a pitiless sky 
whicli refused to yield, except at long and irregular intervals, 
moisture enough to fill even these poor remnants of rivers 
which are known as “ waterholes.” Sometimes, indeed, the 
rain came in startling volume, and after such outbursts there 
might be waterholes enough to last for two or three dry 
seasons. The Diamantina is a chain of depressions, which 
may be ridden over, as 1 have done, in clear moonlight 
witiiout the traveller being aware that he is in the presence 
of a river. Yet it has, within the memory of mail, been fifty 
miles wide. In other parts, between the goldfield of Croydon 
and the Gulf of Carpentaria, I have seen miles of telegraph 


* Monday, January 20tb, 1902. 
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poles submerged, and a few years before my acquaintanee 
with Queensland began, an area of over 12,()U0 square miles 
south of the gulf was flooded. 

In what may be called ordinary dry seasons it was 
nothing uncommon to have intervals of 40 miles between 
ono waterhole and the next. Travellers on horseback and 
on foot canned canvas water-bags, and the mail coaclies 
were lumbered with barrels of water to caiTy the horses over 
the dry stages. 

2. ]jOS 8 of Stock Owing to Droughts. — But while the 
hardships incidental to travel could be mitigated by 
human fore.sight, the lot of the flocks and herds scattered 
over the vast area seemed to admit of no remedy. When 
the poor animals had “fed back” a few miles from the spot 
where they had last enjoyed a drink of water, thirst would 
compel them to ndrace their steps. 'J'he area of available 
pasture was tlm.s rigorously circumscribed, and the grass w^a.s 
eaten bare, eaten to the very roots, as I have seen she^p 
grubbing up the roots of the grassy tussocks like pigs, while, 
too far from water, and hence unattainable, were long 
leagues of grass untrodden by a hoof. Day by day the 
remaining waterholes were shrinking, and when the enfeebled 
cattle returned to slake their thirst they had to wallow 
through a sticky clay littered with the carcases and bones of 
their fellows. Having drunk, if they were comparative! .y 
strong and lucky, after a life and death struggle they 
wallowed their way out again. Perhaps they did not ; and 
tlie dingo was always waiting for his prize of a dead or 
helpless beast. 

Frantic efforts were made to cope with the eviL When 
drought threatened, pastoralists or the liovernment made 
large dams or tank.s, but it avhs very costly, and in some 
cases yeara elapsed before the rain came to fill tliem. Water 
Avas carted to incredible distances, but it i.s needless to say 
thiit the support of the draugl.t animals themselves made 
sad havoc with the supply before it reached its destination. 

3. Jlisiorg of Boring Operations for Water . — But this 
condition of things has been changed for the better. In 
1881, while on a trip to meet the late (rencral Fielding wdth 
a view to accompanying him on hie “Transcontinental 
Railway” expedition, while travelling with the expedition 
to the Nicholson River, and while reluming via Wiutou and 
Charters I’owere, I had come to the conclusion that the 
basin-shape in -which the Cretaceous strata were disposed 
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gave good grounds for the belief that artesian water would 
be found. Years before this Daintree and Tenison-Woods 
had founded a belief in artesian water f>n the presence of 
hot springs; but the argument was hardly logical, and 
perhaps the wish was father to the thouglit. A strong 
agitation in the Press began to make itself felt, and among 
others, Mr. W. Gibbous Cox, in 188.‘>, insisted upon the 
experiment being made, arguing from its sttceess elsewhere. 
In 1885 a drou^t had slain its hundreds of thousands of 
cattle, and was even threatening some of the ivestern town- 
ships with extinction. The Government deputed Mr. J. B. 
Henderson, Hytlraulic Engineer, and myself (I was then 
Government Geologist) to go to the drought-stricken district 
and make suggestions for the pennaneur or temporary 
mitigation of the distress. A more detailed examination 
than had been possible in the “Transcontinental Kailway” 
expedition satisfied me that the whole of the western downs 
ought to be capable of yielding artesian water. Mr. 
Henderson indicated Blackall as the site of the first e.xperi- 
ment, as that township seemed tf) him to bo in the most 
immediate need of succour, and operations were commenced 
as soon as possible. Water was eventually struck at a 
depth of 1,645 feet, a supply of 291,000 gallons per day 
flowing over the surface with a pressure ot 64 lbs. to the 
square inch, although as a matter of fact, owing to an 
accident to the bore, Blae' all was not the first to tap an 
artesian supply. 

4. Extetit of Bonug Operations . — According to the latest 
statistics accessible to me, viz., those given in Mr. 
Henderson’s Report for the year ending JlOtli June, 1900, 
there have been in all 976,711 feet, or 185 miles, of boring 
in search of artesian water in Queensland. Cut of 839 bores 
515 flow over the surface, while it must not be hastily 
concluded that the remainder are failures. ISome are still 
in progress, some have been abandoned tt )0 soon, some yield 
only salt or otherwise defective water, some yield “sub- 
artesian” supplies of water; that is, water which rises, but 
not to the surface, owing to the hj^drostatic pressure being 
insufficient. The deepest boring is the “ Bimerah,” No. 3 
Whitewood, 5,045 feet, which gives a daily flow of 70,000 
gallons. The wannest is the “Dagworth No. 1,” 196' F., 
where a daily flow of 775,000 gallons was met with at 
3,100 feet. The largest flow is believed to be that of the 
Coongoola (Longland's) bore, estimated at 6,000,000 gallons 
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per day, although the output has not been officially gauged. 
The water was struck at 1,900 feet. 'J’he total output of the 
.515 flowing box-cs is estimated at 321,053,(529 gallons per 
day, or 117,403,574,585 gallons per annum. In cubic yards 
this is 695,724,886, i.e., a cube of water with sides of about 
900 yards. In other words, these artesian wells would 
fill a canal 100 feet wide, 20 feet deep, and 1,779 miles in 
length in one year, or fill up Loch Katrine in a year and a- 
half. Loch Katrine has an area of 4f square miles and a 
mean depth of 199 feet. The above figures represent no 
small achievement in the space of 16 years for a country 
with a population of 49(),0fM» and an ai-ea of (568,497 square 
miles. It must be remembered that no feverish desire for 
oil or even gold led to the sinking of the 185 miles of 
bores, but only the necessity for water to drink. It is 
needless to say that 515 floxving wells of tins description 
dotted over the previously dry country, large though it is, 
have already produced an important change in the condi- 
tions of life iix the Queensland interior. The cattle-carrying 
capacity of the district has been enormously increased by 
the multiplication of centres from which the animals can 
reach pastures Inthei’to unattainable. 

Before entering on questions stinctly geological, 1 may 
state that the discovery of such a bounteous supply of 
artesian water does not turoish a perfect cure for all the evils 
of drought, as might at first be imagined. There may be — 
and unfoi'tunately there has recently been — a drought so 
prolonged that not only the sub-aeiial water, but even the 
grass itself, fails. Large ns it is, the amount of artesian 
water brought to the surface, were it ten times as much, is a 
mere drop in the bucket to what would be requii’ed for the 
thorough irrigation of the vast pastures. The 695,724,886 
cubic yards of water annually turned out by our 515 artesian 
wells, after all only represent a rainfall of '()3 inch per annum 
on the 264,600 square miles of the area under which it is 
calculated that artesian water may be obtained. Nothing 
but the x*am from Heaven will enable the grass to defy 
droughts of such virulence as that through wffiich Queensland 
has recently passed. 

5. Variation in Pressure and Extent ofSiippht . — A variation in 
the pressui’e and flow of some of the wells has been observed. 
It is possible that there may be some connection between the 
variation and periods of heavy and light rainfall on the 
intake beds, but until accurate measurements of a large 
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number of bores bave been made over a series of years, 
speculation on the subject is hazardous.* The pressure of 
some bores has diminished and again increased. 8omc bores 
have ceased — perliaps temporarilv — to flow over the surface. 
In some cases a diuiinisl)ed flow Las been traced to wearing 
out of the tubing and consequent caving in. In others, tho 
pipes have been more or leas filled up with a mineral deposit. 
But in the great majority of cases there has been no failure 
in the flow. 

6 Geological Conditions . — The greater pai-t of the western 
interior of Queensland is composed of soft strata of Lower 
Cretaceous age, consisting of clay shales, liniestoncs, and 
sandstones. These sti'ata are so (lisposod that the lower 
members of the series crop out on the western flanks of the 
coast range, where not only is the elevation of the surface 
greater than in the downs to the west, but where also Ihe 
rainfall is comparatively abundant. In the year 1894 I went 
out, accompanied by Mr. A. Gibb Maitland, now Government 
Geologist of Western Australia, witii tin* view of delimiting 
the artesian-water-bearing area, and collecting iuforniation 
regarding the lower members of the series of rocks in which 
the water is found. We observed all along tlu* I'astc-rn 
margin of the Cretaceous area a gTeat thickness of an ex- 
ceedingly porous sandstone so incoherent that when saturated 
with water a piece of it would crumble instantly into sand. 
To this rock we gave tin name of the “ Blj thesdale Bray- 
stone.” Owing to the low dip, the outcrop of this ideally 
permeable stratum occuiues a belt varying from five to 70 
miles in width, but the “ Braystone ” finally distqipcai's 
beneath the argillaceous and calcareous upper members ot 
the aeries ■which form the soil of the downs to the west. 
Roughly speaking, thire is a mean annual rainfall of 27 
inches in the regions where the ‘•Braystone” comes to the 
surface. Several great rivers, such as the Flinders, com- 
mence their career as miming streams of considerable volume, 
but, except in wet seasons, disappear while crossuig the 
outcrop of the “ Braystone,” and the water must be carrieil, 
with the permeable stratum, beneath the clay-shales of the 
downs. The records of bores show, as a rule, that the 


* In Lancasliire and Cheshire the effects of dry and -wet seasons do 
not show themselves in the deep ■wells of the new red sandstone till 
about six months after their occurrence, this period being required for 
percolation. — £ d. 
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artesian water is met with in “ sand,” and it lias already been 
mcntioucd that the “Braystone,” when wet, is sand and 
nothing more. It must be remembered that the “ Bray- 
stone” not only takes in all the rain that fulls on it, 
except what is accounted for by evaporation, but that it 
receives also what is poured into it by the rivers already 
referred to. 

The outcrop of the “ Braystone ” is not visible for the 
whole of the distance from north to south to -which our 
majiping extended, as it is partly conc-ealed by nearly 
hori/ontal table-lands of what has been called “ Desert 
Sandstone.” The Desert Sandstone is an upper division of 
the Cretaceous formation and lies unconfoi-mally on the 
lower. AVhere it directl}' overlies the permeable Lower 
Cretaceous strata it does not, however, seriously interfere 
with the absonitiou of water by the latter, being itself of a 
tairly penneable nature. 

But the loss of the rivers w'hich flow across the outcrop of 
the Braystone i-^ itself sufficient to suggest a serious diffi- 
culty. The water must, to some extent, escape, or the 
Braystone could not continue to al>8(»rb it, and the rivem 
would continue to run over the clay soil of the western 
downs. It follows that thes(‘ wii/rt have some outlet; and, 
as has been pointed out by Professor David, of Sydney ; Mr. 
K. Pittman, Goveniment Geologist of New Scmth Wales ; and 
Mr. W. S. (iriffitli, there are strong grounds for believing 
that the underground water finds an outlet in the Great 
Australian Bight. The sea-bed is not open to observation, 
but if the -water escajies where -we suppose it does, the 
Blythesdalc Braystone must, after dipping and undulating 
beneath the soil ot the interior, crop out somewhere to the 
south of Australia. This cimjecture, as -will be shortly seen, 
is 8up})orted by observations on the -u'ater-pressures of the 
artesian wells themselves. It is now almost equally certain 
that a })ortion of the water e.«cape8 into the Gulf of 
Carpentaria. 

7. J/r. Maithdurn VietcK. — In a highly suggestive paper 
read before the Koyal Society of Queensland in April, 1896, 
Mr. Maitland demonstrated that the principal artesian-water 
basins of the world “ are not diEmosed in the shape of those 
ideal basins, sections of which have done duty for many 
years in geological manuals.” I’he basins are, in faot, 
irregular, in so far as the rim of the trough varies in altitude. 
Ill other words the “ basins ” are in most cases “ broken 
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ImeinB,” and the break gives rise to leakfige either on land or 
beneath the sea. 

Speaking of the Tertiary beds of tlie LlaHo Estocadu, 
north of the Cauadiau River. Mr. Maitland says the leakage 
due to the broken rim of tlie basin 6U])plie8 many of the 
rivers flowing from the Great Plains. Of the Gulf and 
Atlantic border regions the same author says : — “ No dis- 
charge is wtnessed from the water-bearing portions of the 
strata which crop out beneath the sea ; but that such must 
be the case may he infen-ed from the tact that the pressure 
on the coastal deep wells is not nearly so great as it ought 
to be were the water conliued in a sealed basin. The 
hydrostatic pressure of the body of water stored in the inland 
portion of the strata has a tendency to force the fresh water 
outwards, and thus to cause a permanent seaward flow. The 
water flows with a velocity due to the diflcrence of level, the 
intake and the level of discharge, less the frictional resistance 
of the rock through which it flows.” 

8. Theoretical Foiin of an Artesian liasin. — In the case t>f 
a perfect artesian basin, with a rim of permeable strata of 
equal altitude all round, an<l with the ncccssarv impermeable 
stratum above it — a condition of things wliich must be 
rare in Nature — the water would rise in a bore to the • 
altitude of the intake or head of pressure. Should the 
suxTace of the ground at the site of the bore be lower than 
the head of pressure, the w'terAvould overflow. It has been 
foxmd convenient to call “ sub-artesian ” water which rises in 

a bore but does not flow over the surface by reason of the 
site being higher than the head of pressure. 

9. Jieport on the Extension of the Undery round f raters under 
the Malke Scrub. — In 1897, on the invitation of the 
Minister for Mines and Water Supply of Victoria, I joined 
Mr. James Stirling, Government Geologist, and Mr. E. 
Checci, Chief Assistant Engineer of Water Supply, in an 
investigation of the chances of the Queensland artesian 
water being found under the agricultural area of the 
Mallee Scrub. The conclusion an-ived at was that, after 
flowing subterraneously south wax’ds into New South Wales, 
the Queensland water was prevented from reaching the 
Mallee country by a bar of palaeozoic rochs, and its possiblo 
outlet to the ocean was narrowed down to that pai’t of the 
southern coast-line between the 124th and 184th mei-idians 
of each longitude. Mr. Checci took iulinite pains in con- 
structing a model showing, by means of wires planted on a 
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large map, the siiccesH of all the bores regarding which 
reliable information as to the altitude of the sites was 
arailable. In some cases, the wires protruded over the 
surface, denoting an artesian supply, while in others the 
wires stopped short of the surface, denoting sub-artesian 
water. We also drcAV diagiums, of which this is a 
generalisation, in which the Hue E C shows the hydrostatic 


Diagram to Illustrate the Conditions Governing the Rise op 
THE Underground Waters. 



D. Outlet of water-liearing stratum. 
EL'. Hydrostatic surface. 

FC. Hydraulic surface. 

GG. Flowing bores (artesian). 

11. Non-floniug bore (sub-artesian). 


stu'face, i.e., the height of the head of water, to which height 
tvater would rise in a bore with a perfect artesian basin 
with no outlet, F C the hydraulic surface — a Hue drawn from 
the intake to the sea, being the line to which water should 
rise in a bore betAveen the two points on the theory of an 
outlet to the sen, giving artesian water Avhere the surface of 
the land is beloAV the hydraulic surface and sub-artesian 
where the land surface is above the hydraulic surface. 
The piezometrie height is represented by a vertical Hne 
dropped from the hj'drauHc surface through the site of the 
bore to the Avater-bearing stratum. The piezometrie height 
is aboA^e the surface where there is artesian, water and 
below the surface where there is only sub-artesian. 
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Actual measurenicnts of pressure in the flowing bores — 
from which, of course, the height to whicli water would rise 
ill a pipe can be calculated — show that the hydraulic surface 
of fact con’esponds so closely ivitli the hydraulic surfac-e, on 
the theory of a submarine outlet, that I regard the theory as 
practically justified. 

10. Mr. Jfendpritonii /no- Potential Map. — From the data 
afforded by the existing bores, Jlr. Ilendorson (who 
watches the progress of the bori's with paternal care) 
has prepared a chart, of which a second issue is given 
with his “Report for the year ending doth June, 1900,” 
showing what he calls Iso-potential lines, or lines along 
which the pressure would raise wati'r to ecpial heights above 
the sea. The value of these iso-potentials cannot be 
over-estimated; for where the oliservations are sufficiently 
numerous to allow them to be drawn with aci-uracy, they 
enable an intending borer to judge beforehand, if he knows 
the level of his gi’ound, whether he can hi>j)0 to stiike a 
flowing supply or whether his expenditure will be throwji 
away 

11. Mr. Cameron's Kqni-.Mtitudina/ Mai). — Mr. Walter E. 
Cameron, of the Geological Survey of Queensland, has 
constructed an “ Equi-altitudinal ” map, in which, by treat- 
ing the various bores as so many soundings, lie has given 
a lair idea of the contour of tlie tip[)er surface of the 
water-bearing beds at the base of the Cretaceous forma- 
tion. From this map it alppears that these beds come 
near the surface, or even reach th(> surface, on a saddle 
extending east and west from the Woolgar to tlie (fioncurry 
in a manner which is suggestive of a delta thrown across 
one of the narrowest parts of the sea which in Cretaceous 
times divided Australia into two islands. By referring all 
the bores to the sea-level, and making contour lines joining 
those in which the beds are the same height above or depth 
below the sea, Mr. Cameron brings out the fact that the 
water-bearing beds form two basins or scoojis, one deepening 
northward to the Gulf of Carpentaria and the other deepen- 
ing from Hughenden to the south-west, or towards Lake 
Eyre and the Great Australian Bight. This, to my mind, 
amounts to a demonstration of the seaward flow of the 
underground water. 

12. Regarding the Permanence of the Underground Supplies . — 
The questions of the permanence of the present flow of 
subterranean water and how far it may be increased are of 



ARTESIAN WATER IN THE STATE OF QUEENSLAND, AUSTIIALIA. 191 


vital importance. The progress of boring for 17 yoars, 
culminating in the present lai-ge outjint, has revealerl no 
symptoms of a failure of the supply. 1 have no doubt that 
Bo long as rain falls on the intake beds, water will floAv 
underground; hut to xohat e.rtent? It is on this question that 
I have recently been exercising my arithmetic. 

It may be postulated, cm geological grounds, that Queens- 
land derives tlie whole* of its underground su})j)ly from 
Queensland alone, and it may be assumed that the whole of 
it comes from the eastern outcrop of the basal strata of the 
('rotacoous formation. The assumption is based, first, on the 
coinparatively low altitude of the western margin; and 
secondly, on Mr. Cameron’s observation that in the west the 
IkissI strata do not come to the surface, but abut against the 
older rocks, and arc overlapped by the avgilhici'ous rocks, 
which succeed them in the Cretac-eous scries. Calculating 
the area betwc'en the line Avhere the “ Blythesdale Braystone ” 
(lips westward beneath the argillaceous beds and a line 
representing the eastiuost extension of any rock which could 
}) 0 ssibly drain into the “ Braystone,” I have arrived at an 
area of ,'»,),()00 sciuare miles as the absolute maximum of 
])os.siblo intake. The mean annual rainfall over this area 
being taken as 27 inchess, we get (alloAving nothing for 
evaporation) a total possilJe absorption of 127,776,000,0<X) 
cubic yards of watcu* .per annum. Of this amount we are, 
even noAV, recovering by means of artesian wells the 
Y^^rd part. It may be said that in we have still a large 
margin to be drawn upon. But there in a limit, and more- 
over it is unimaginable that by any conceivable multiplication 
of bores we could draw* the whole supply to the surface, 
since an unascertainable portion of it must always escape to 
the sea. As for irrigating the wdiole artesian area, the entire 
127,77H,000,000 cubic yards of water (if we could raise it, 
which is impossible) would only be equal to an annual rain- 
fall of 5^ inches, which every pastoralist knows to be 
insufficient for the puipose. 


Discussion. 

Mr. W. Gibbons Cox. — I have listened with particular interest 
to what Dr. Jack has said on the qne.stion of artesian water in 
Queensland, than whom there is no man better able to treat the 
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subject. I waB one of the initiators of the movement for 
artesian water, having had five or aix years’ experience in the 
United States of America, following on a previous professional 
education in England, and when I arrived at Victoria and 
Melbourne in 1877, 1 and my colleagues did all we possibly could 
to get the pastoralists to take np this question of the vital 
importance of supply of water to the land. Unfortunately in 
Victoria there was no indication at the time of deep artesian 
water being there, and we had to put up with the “ sub-artesian ” 
or shallower water. From that experience I turned my attention 
to Queensland, and in 1883 I arrived there in the Ooveimment 
service. Working as we did with boring opemt ions for the sub- 
artesian water, there were very clear indications of the existence 
of the deeper artesian supplies, and, as Dr. Jack has mentioned, 
there was an agitation in Brisbane at that time, in 1883, to 
farther the deeper boring for artesian water, and I was connected 
with it as a hydraulic engineer. The matter went on until we 
arrived finally at the figures that the author has given, which are 
the official figures. Of course the work that had been carried out, 
the iso-potential map of Mr. Henderson, and the equi- 
altitudinal map of Mr. Cameron, were very good and necessary, 
bat those had been based upon tbe actual borings; the data that 
had been arrived at by those gentlemen had been got from the 
actual borings themselves. I merely mention this so that some 
credit may be given to the actual borers themselves. (Hear, 
hear.) As far as the results go and the utilisation of the ■water 
resulting from these bores, we know that over 800 bores have 
been put down, but only 515 are actually supplying up to the last 
report in 1901, yielding 351,000,000 gallons per day. That is 
an enormous output of water. Then the question arises, what has 
been done with that water H The water has been simply used for- 
the direct requirements of the squatters in keeping the stock 
alive. In normal seasons the grass is of very highly nutritious 
quality, and in normal weather Queensland is probably as fine a 
feeding country as any in the world ; but unfortunately droughts 
come occasionally, and then the whole country is dried up. All 
that the squatters have done, in fact, with that water has been to 
cat channels from the bores and lead the water into the different 
paddocks, so that at least the stock should be able to quench their 
thirst, otherwise they would have died right out. But having 
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entirely turned their attention and their money in that direction, 
they have neglected to irrigate even small poitions from each 
boro, so as to grow f(jdder to feed their stock during tiio severe 
droughts. The amount of water in Queensland alone in the water- 
bearing rocks is inconceivable. There is the fact that there is an 
enormous outflow of water, even now, at what I mighr call the 
initial stages of the movement — an outflow of 351,00(1, ()0<) gallons 
every twenty-four honi'S. Two-thirds of that would supply 
Ijondon itself, and one .single bore di.scharging through a si.v-inch 
j)ipo would supply with water the city of Brisbane, the capital 
city of Queensland. I tliink the geology of the subject is 
extremely interesting, and of course, hydraulic engineers have to 
study the geological structure of the country, although it is 
simjilo as compared with gold-mining geology. I submit that the 
science of the thing is very clear. There is the fact of the water 
being there to the extent that lias been .stated; there is the fact, 
also, of the hind of (Queensland, taking that state alone, being 
of such high (juality for j)a.stornl pni’poscs. I think tliis is one 
of the questions which is now arising connected with the welfare 
<»f the British Empire. (Hear, luar.) 

Air. Snid.iNii (Government Geologist for Victoria). — I 

am afraid I cannot add much of interest to the discussion. In 
the first place I know terv little of the uetual artcbi.m water 
system of Queensland or of its geology; but in those matters I 
am quite content to rest upon the conclusions which my friend 
Dr. Jack has dr.iwn, with his more intimate geological knowletlge. 
1 might say with i egard to Victoria, as Dr. Jack has been good 
enough to refer to that part of Australasia, tliat the Victorian 
(lovenimeiit are very anxious if poK.sible to ascertain whether 
those immense subterranean supplies of water extend from 
Queensland through Central -\ustralin to Victoria, especially the 
western part of Victoria, a district where there is a very small 
rainfall aud which would benefit very much by artCbian supply. 
I have been very pleased to hear that in the early years geologists 
in Victoria were among the first to trace out the rocks in Queens- 
land, hut it seems that they had to wait until our friend Dr. 
Jack took contj'ol of the survey to get his advice in respect of 
artesiau boring in Victoria. At any rate, the Government is so 
impressed w'ith the maguiticent work which Dr, Jack has done is 
Queensland, that they invited him to find out if such borings 

0 
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coald be equally successful in Victoria. I might say that it is 
not possible for the Queensland water to come down into Victoria. 
There happens to be a barrier of palwozoic rocks in New South 
Wales which seems to interfere with the flow. I was present 
when Mr. Cbecci was drawing the map to which Dr. Jack referred, 
in which he indicated by wires the success of the bores as to 
which reliable information was available as to the altitude of ti)e 
sites. That map shows that the water would not rise to the 
surface of certain portions of Victoria. The map is now in the 
Geological Office in Victoria. With regard to the genei*al question 
of artesian supply, there can be no doubt that Mr. Cox has given 
the meeting mneh information upon the matter, and there can 
be no doubt it is of great "value to that portion of Anstnaliu. 
From observations that I have made in Victoria, I think it is 
just possible that in tlie extreme western portion of the Colony 
there may be sab-artesian supplies, but I do not think those snl>- 
artesian supplies will come from Queensland ; they will come from 
the watershed, say of the Australian Alps. The amount of 
rainfall over that area is veiy groat, GO or 70 inches a year; 
therefore there is a very considerable amount of water discharged 
from that area through the westcj’n portion of Victoria and 
underneath the Tertiary beds. Dr. Jack has shown clearly that 
there is a flow towards Central Australia on the one hand, and 
another flow northward to tad Gulf of Carpentaria. I think that 
flow which goes southward will flow towards the Australian 
Bight. 

Mr. E. T. ScAsrMELL. — As representing, to some extent, the 
West Australian side of the question, I would like to press home 
a little more a matter to which Mr. Stiidiiig has incidental I3' 
referred, and to ask whether there is any chance, according to 
Dr. Jack, of the West Australian peo}ilo tinding subterranean 
water anywhere in the direction cither of the North Australian 
Bight or further north still, and if so, I should be very glad if 
Dr. .lack would say a word upon the matter. 

Mr. Woodford Pilkisqton. — think it would add greatl}' to 
the usefnlnesB of the paper if Dr. Jack could make it so clear 
where artesian boring would be likely to be of service — in such 
Colonies as the Cape of Good Hope, for instance — that it would 
cause more useful attention to be paid to the subject than it now 
obtains. People are perpetually recommending artesian boring 
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as though it were everywltere applicable. Everyone said, “ Oh, 
why don’t you adopt artesian boring and get water ? ” where it 
was not to be found. If the geological conditions that are 
necessary for artesian boring were brought a little more fully 
into view, so as to lead one to see exactly where artesian boring 
can be practised with useful effect, I think the paper would have 
a very useful application indeed. 

Dr. Louan Jack. — While the things are fresh in my memory, I 
had better begin with the last question and work back. Of 
coni-se the paper might have been made very much more useful, 
and might have gone into greater detail, but for the necessity for 
fixing a limit to its length. It was not intended to cover the 
whole world with information regarding artesian water. In the 
first place, I was not competent to give snch information, and, 
secondly, I was afraid it would have very much tired the patience 
of the meeting if I had gone over too much ground. But there 
are many ways ii. which the question might be answered to some 
extent. To begin with, it anybody put such a (juestion to me as, 
''' Is there artesian water in this particular land, in the Cape of 
(rood llojte or elsewhere s' ” such a pei-son should in the first place 
]nx>enr(> t)i(> best geological map of the district available, and 
should study esjiecially the contour which the outcrop of the 
different utrala took, and must consider where permeable beds 
come to the surface, and whether those permeable beds are 
<!ovcred by impermeable beds, which would keep the water carried 
down by them under such conditions that it could only be 
liberated by penetration by the boring rod. That is -where the 
geologist comes iti. Of course I might go to such a new country 
aad give special attention to the question of artesian water. 
Geological maps are constructed for what they are worth, though 
they serve many purposes, among others that of throwing light 
iijion artesian water. But it is not necessary to map out a 
district specially with a view to the bearing of the map upon the 
<|ucNtion of artesian water. Such mapping might very usefully 
be done specially with that object in such countries as have beeu 
refeired to, such iis the Cape of Good Hope. Another question 
was askod, as to whether artesian water could bo expected in 
Western Australia. That question is of very considerable 
importance to Western Australia, and again, it is very much a 
question of mapping, but I think I can answer that where it is 
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laostly wanted in Western Australia is in tlie neighboui'hood of 
the goldfields. It is not likely to be olitainod, because just 
there the older rocks, as a general rule, come to the surface. I 
have no doubt there are many sub-artesian supjilies of water to 
be found in portions of Western Australia, and perhaps in some 
cases not very far from the goldfields, where the water is most 
wanted. It is known that there is artesian wiiter in, or near, the 
capital city of Perth; but where it is chiefly wanted is in the 
interior, where, unfortunately, so far ns I underhiand (for 1 am 
speaking without having been on the spot), iraier is not likely to 
be obtained. Irrigation, as the Chairman li.ns pointed out, has 
been very extensively practised in ancient times and in distant 
lands, and may yet be expected to be praciisod to a much gi'catcr 
extent in Queensland, where there is such ii mugniliceut suy)ply of 
water running, as it were, to waste. The stock of course benefits 
by it; bnt a great deal more might be mmlc of it, ns ^Ii-. Cox 
has very forcibly pointed out. If, nil along those rivulets, 
natural or artificial, where the water now runs for the supply of 
the cattle and then runs to waste, some use were made for 
agricultural purposes of the artesian water, ii would he a very 
good thing indeed ; bnt my object in referring sf)ecinlly to the 
snbject of irrigation was to show the inutility of the hope that 
the whole of these westorr jowns iniiy be eoiivorled into rich 
pastures or enduring pastnres by the use of arlesiau water, for 
which I contend that the supply, great as it is, is inadequate. 
I hope Mr. Cox has not understood, from iini *liiaL>- which 1 have 
said, that I have not given full credit to llie Irori'rs who have 
practically demonstrated the value of these smiplies. Of course 
I depend very largely upon them for the infonmnion which I was 
constantly, while in Queensland, accninuhitimjr on the snbject, 
and I watched the progress of each bore, so far as was possible. 

After some remarks by the Chairman, a cordial vote of thanks 
to the author was unanimously carried, and the Meeting adjourned. 
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Walter Aubrey Kiud, Esq., M.D., F.Z.S., in the Chair. 


The Minutes of the Meeting were read and confirmed. 

A paper entitled “ LocustM iuiil Grasshop^rs” (illusti'ated by specimens 
from the authoi'’s eolleetion), by Rev. f\ A. Walker, D.D., F.L.S., waa 
then r(>ad by the uutlioi. 


LOCL'STS ANU GRASSHOPPEHS, WITH SPECIAL 
UEFERKXCE TO BIBLICAL SPECIES. (Illus- 
trated by siu'cimenfi from the Author's collectiou.) 
Ry Ucv. E. A. Walker, D.D., F.L.S. 

L ocusts atiJ grasshoppers may be regarded as eon- 
stitutiiig two gi-eat families of one of the leading 
orders of inseols known as Orthoptera, or straight wings, 
from the fact of the said wings being of one uniform width 
in this groui>. M-itliout angles, sinuosities, or scalloped 
edging. 

Insects of tliis tiibe possess four wings, the front pair 
being smaller tlian the hinder, and often leather^', when as 
tlie latter are membranous, and the front wings moreover 
are frefjuonlly of a different colour from the hinder, being 
green, tvliereas the latter are pink or red, as in the instance 
of several tropical locusts, or dusky or mottled brown, 
whereas the latttr are red or blue as in the instance of 
th(‘ continental genus of grasshoppers known as Gldipoda. 

Locusts and grasshoppers themselves are divided into 
many different genera in their respective families, and 
several other tribes (as the Achetidu), to which the crickets 
belong, the Rlattida', which comprehend the cockroaches, 
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the Forficulidas, whidi inclnilo the earwifrs), in addition to 
locusts and gi'asshoppers, go to make up what are oi'diiiarily 
known as Orthoptcra, and to the above-mentioned names 
may be added those of Mantidi© and Phasmida), and other 
subdivisions for which there exists no English equivalent, 
and which occur either in the regions adjoining th(“ 
jMediterranean, or are else denizens of entirely tropical 
climes. 

The only two sections of Orthoptcra referred to in Holy 
Writ are the locust ajid the grasshopper. Some leading 
orders of insects are not even once mentioned in Scri])tiire, 
and with regard to other ortlers that are spoken of. as 
Hymeuoptera and Dii)tera,and possibly, but more doubtfully, 
Coleoptera and Flemiptcra, the notices of such Orihoptcni 
as locusts and grasshoppers occur as frequently as, and 
probably far more freqtiently than, all th(‘ passages juit 
together wherein the other ordci's are alludc'd to. 

Locusts and gi’asshoppers, it may be remarked, are more 
exclusively the inhabitants of warm countries than is the 
case with any other leading order of insects. Every other 
tribe is numerously represented in Britain, even though the 
liighest beatify of colourina:, the greatest variety of sjtecies, 
and the largest number of individuals be foun^, and found 
only in the tropics. With us the locust is unknown, except 
us a very occasional, solifaiw, and migratory visitor in some 
very hot summer. Our 'lative grasshoppers are now scarce 
in the Metropolitan distiict, su'c tnostly small in si/.e. and, as 

rule, inconspicuous in colour. One notable exception to 
this description, however, is the Fhaxgonurti vifulUsitno, a 
large grasshopper, with its fore-wings of a grass green, as 
its name imports, widely distiibuted, but not very common, 
probably found more often on our South Downs than inland, 
and certainly far more frequent in (Switzerland and in regions 
bordering the Mediterranean than with ourselves- 

One has only to journey to (Switzerland to find there a 
far greater variety of species of graBshopper, and also it 
much larger number of individuals of each species, than are 
ever seen here. And then one has only to cross the Alps, 
and almost before the descent into Italy is completed, the 
hum of the cicada, and the short and rapid flights of the 
locusfs in the vineyards or among the myrtle and cistus, 
seemingly so spasmodic and erratic, sufficiently demonstrate 
that we are among the fauna of the scientific zone known 
as the Mediterranean littoral. 
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Wlierein, it may be attkeil, lies the difference belween a 
locust and a ffi’asshopper? Not to dwell on stnietural 
diverp'cnce and anatomical differences, the fp’eat dis- 
crepancy in size may be instanced. It is probable, but I do 
not assert it as a positive fact, that the largest grasshopper 
only (‘qxials in size the smallest locust ; it is certain that 
many locusts, those in particular tenanting Brazil. Austr.ilia, 
and other distant lands, arc far larger than any grasshopjxer, 
and indeed ranking among the very largest innecta. of 
any order whatever, known to us. Add to this fact the 
gi’eater swiftness and power of higher and more sustiiinod 
flight on the part of the locust, its occurrence in far greater 
numbers, and in well nigb inninnerable liordes in the ease of 
some Bjjecies, and the proportionally destructive results 
where all vegetation is concerned. Only too true are the 
Avords of the prophet in Scripture, “ The land is as the garden 
of Eden before them, and behind them a desolate Avilderness.'’ 
In fact. Avheu the swanu has taken its fliglit elsewhere, the 
country tqqH'ars as it had been burnt xnth tire ; hence tlic 
Latin name of this insect, Locusta (from /oews ustns, a burnt 
place), is peculiarly appropiiute, ou account of tlieir voracity. 

One gi’cat difficulty which the translators of our Anthoriznl 
A’(*r8ioii had to encounter, a diffioxilty, moreover, which tJiey 
Avere incapable of nnnoA’ing, and in no Avay to be regarded 
as an error to be laid to tlieir charge. Avaa uoav to render all 
the different Avoids in the original Hebrew, each eertanily 
signifying a diflereiit orthopterous insect, Avhether loi ust or 

f rasshopper, proliably the former in most instances, as the 
estructive iv.sidts rocordeil as attending its onward march 
are specially characteristic of the locust hordes — how, I repeat, 
to render all tlie different avoiaIs in the original Hebrew by 
a separate English equivalent. Ami the same remark applies 
to the diflerent Greek Avonls a.s useil iu the Greek version of 
the (ieptuagiut. 

Let it he granted that as many different kinds of locust 
or giasshopper Avere known lo theaucieuts, and Avere spoken 
of by the prophets as there ai’c iliffercnt Hebrew and Greek 
Avords iu tlio original, and indeed we cannot anive at any 
other coiiclusiou, and that the three Avords of .Joel i, 4. 
translated respectively palmerworm, cankerAvorm, and 
caterpillar signified tlie creature in its immature ••omlition, 
the larva and not the imago of three separate species 
of locust, the translators of the A.V. had not then — Ave have 
not now, with the sole exception of two species — any curve- 
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sponding English equivalent. And, moreover, the Latin 
names of the different genera and species in common use 
among scientists did not then exist as wo possess them. 
Besides, what avails it that all the Mediten-anean species of 
Orthoptera or those elsewhere also have each its English 
and its Latin name assigned, when we have no moans of 
determining, either now or hereafter, the particular species 
designated by each different Hebrew word? No character- 
istics. either superficial or structural, are given to serve as 
an aid whereby to solve the diflicnlty. All that we are 
enabled to state witli any measure of confidence is that wm 
know what two mecies were Aeridium pereijrlmim, the locust 
of the plague of Egypt mentioned in Exodus x, verses 4 to fi, 
and again, verses 12 to 15. ajjd TrxixaViH nnsittn, in all 
probability the bald locust of Leviticus xi, 22. Aamfa, of 
course, means ‘'with snout or proboscis,” and the term 
“bald” may have been bestowed in consequence of its 
elongated nock, head, and snout being almost of one 
uniform size and thickness — no lateral enlargement of 
head or goggle-eyes, as in the case of other specios; and 
in quoting Leviticus xi, 22, it will be apro/m to remark that 
the said passage may ■well be regardisl as a locus alassicuo 
whereon to gi-ound some remarks about thc‘ inevitable 
difficulties that befel the translators of the A.V. Four 
species, we are therein told, w<*re irermissible ns an article 
of food. “ Even of thes ye may eat ; the locust after his 
kind, and the bald locusc after his kind, and the beetle* 
after his kind, and the grasshopper after his kind.” 

What was tlie locust after hie kind ? Probably the locust 
of the ’plague of Egypt, Acridmm perc^rimnn, as the species 
at onc’c by far the most abundant and destructive and the 
one that the Israelites Avould be the most likely to encounter 
of the four species here recordecl. AVhat was the bald locust ? 
Probably, from its singular shape, the TriuvuVut nanda above 
spoken of, and w’hich 1 myself have ca])tnred in Corsica juid 
elsewhere. 

What -w’as the beetle after his kind? Certainly not a 
beetle at all. Apart from the fact that the large majority 
of Coleoptera would afibrd absolutely no nutriment what- 
ever, that the epidermis of the large majority of Coleoptera 
is entirely horny, it is well nigh a certainty that the beetle 

* (/I'icket, E.V., four kinds of locusts or grasshoppers whicli are not 
certainly known. 
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belonging to Coleoptora would not be iiitroduec-d l)etw<)(Mi 
two spooies of the tribe Orthoptcni, namely, tlie bald loeust 
and tlie grasshopper. Wliat is doubtless intended is some 
other kind of locust. In the Hebrew the wm-d is nhargol, ’ 
and in th<* Greek Septiiagint o^tofiuxrfi — as the l)ei‘tle h.is 
not legs above its feet to leap withal, and the locust both 
Avas and is a common article of food in the East. TJius in 
St. Mark i, ti, we read of St. .John the Baptist, ‘‘He did eat 
locusts and wild honey.’ Such locusts constitute a chief 
article of diet in the caH(> of tlie modei-n Arab, as in the days 
of old. The head and tail are pulled oft’ .as with shrimits, 
and tlie creatures are frequently dried anil grated to powder. 

What is the grassho])per after his kind’:* It may have 
been rightly rendered by the translators of tlie A.V. ‘•gras.s- 
hopper,” but it may also mean another kind of locust which 
would prove, fully as serviceable for diet as any grasshopper, 
and the same Hebrew Avord “Arbeh.” hero translated 
ijraimhojiper, is rendered “ locuM” in 2 Chronicles A-ii, Hi. 

Again, the hvust after his kind in LcA-itieus \i, 22. Though, 
as 1 stated, it almost certainly designated Arru/lnut peret/rinwn, 
" the locust of the jilagne." it may IniA'c included other species 
also, e.fi., Acfidiinn fntnvirniii, a smoky brown species probably 
more Avidely distributed than thronglmut tlie 

ilcditcrrancan, but not occmiing in such app.iliing hordes. 

’I'he Kabbis assert that tlierc aiv SIM) spccii s ot ( )rthoptcra 
in I’alc.stine. ^lodcrn traA'cllcrs compnrr with far grcali r 
likelihood 40. Possibly some of the larvio liaA'o been 
regarded as otlu-r species instead of the same kinds in an 
early and undeveloped state. 

Om' otluT passage oeeurs in the I’cntatcnch relating to the 
locust. Deuteronomy (ipva-iSr}, Ixx) xxA'iii. 42, ** All the trees 
and fruit of thy land shall the locust consume.*’ The trers 
are likily to be deA’ourcd by the locust in its perfect or mature 
state. Aviien its Avings are fully dcA eloped. The fmit of fhe 
land AA'ould be liable to the ruA'ages of its lar\"ie likewise. 

Hospectiiig Aendium pemjrinnm, " the locust of tlie plague,” 
once more, 1 captured mate and female of this species at 
'raiigiers in a A’lncyard on .June 1st, and dead ones 

in Avorn and dilapidated condition in the hedgeroAvs, 
doubtless benumbed and Idlled by a recent change in the 
Aveathi'r. Cf. Nahum iii, 15 to 17, “ As the groat gras^- 
hoppens, Avhich camp in the hedges in the cold da}’.” That 
. there had been three iueureions of tlie locust liordes alread}' 
that year at Tangiers, and that a fourth avub expected, 
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speaks most luRhly of the extraordinary fertility of the 
oountry, as iu spite of all those serious drawbacks, the 
condition of the maize fields ainl vineyards which 1 beliehl 
was most floniishing. I Jiave also bei'ii sent specimens of 
Acridium peregrinum from Jeriissilem. Both male and female 
liave the upper wings numerously spotted with brown. TIu; 
upper wings of the male are of a daffodil yellow; those, of 
the female are browner. Of two other species als(j previously 
jnentioned, kUaricum &m\. Tfu.rulix aasiita, 1 possess 

specimens of the* * * § former from Lido, Solfatara, and IJeyront, 
and of the latter from Lido, Bellagio, Florence, Ajaccio, 
Jaffa. 

'J’he historical hooks of the Old 'I'estament and the Psalms 
contain five passages ndative to the locust, to wit, . Judges 
vi, 5, *• For they came up ivith their aittle and their tents, ami 
they came as grasshoppers* (axpt?, Ixxjfor multitude; ft)r both 
they and their camels were without number : and they onten a I 
into the land to destroy it” ; 1 Kings viii. 37, If there be 
in the laud famine, if there be pestilence, blasting, mildew, 
locust, or if there be eaterpiller ”t ; 2 Ohronieh's vii, 13. “If 1 
command the locusts to <levour the land ’ ; J’salm l.xxviii, 4<), 
“He gave also tlieir increase unto the eaterpiller, | and their 
labour unto the locust”; Psalm cv. 34, “ Locusts came, and 
caterpillors,§ and that without number, and did eat up all the 
herbs iu their land, and devoured the fruit of their ground,’' 
Apropon of Judges vi, .0, '’tp migratory habits of OrthojrtiTa 
would seem to Is; indicated, ami in reference to 1 Kings 
viii, Pstilm Ixxviii. Psalm ev, and also to other ])assages in 
the Prophets, the ot locusts Avould seem to be signified 

by calei'p! liars, catcrjiillars being mentioned in the same 
clause, or at all events the same verse, as locusts. 

There arc five passages in which the locust and caterpillar 
are so mentioned together. What the larvic had spared, the 
matured ami perfect insects destroyed, and then again the 
larva;, I’o translate the young of the locust by tiie word 
cateipillar is ajit to giveiisett) a mi8conce})tion, as caterpillar 
is only properly used when it designates the rudimentary 
condition of the bulterfly or moth. Larva', on the other 
hand, refer to the first stages ot all orders of insects. 


* Locusts ia R.V. 

t f'pvaifiri, Ixx, red bli^'lit in corn. 

I tpva-iftt) ill Ixx, red lili^Iit in corn. 

§ Oinkerworm in K.V., ^poCxos iu Ixx, liut ibis is ieall> a locust wilb> 
out wings. 
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Tlie word grub ’’ Ik used more appropriately iu treating 
of the undeveloped stiite of Diptera, Hyiiieiioptera, (Jolenp- 
tera. Palniern'orin and eunkerwonu are also understood as 
implying larva* of loeusts iu Joel i, 4, though canhrwomi is 
by some uuilei’stoo*! to signify centipede. Palmericorm and 
cankerworm ('annot assuredly be regarded as eonveying tlie 
meaning of tlie original, and yet it is hard to see what other 
English renderings the translators could have devised to 
<lenote the young of two different species of loeusts. The 
term wonn, indei'd, is employed iu a very loose and indefinite 
way to denote several ordern of organic creatures that have 
no connection Avhatever with one another, but is then 
properly made use of when it is ajijilied to the earthworm 
<if our gardens, Lnmhrictix terre.strle, and is of course 
<*tymo]ogica]ly associated with such Latin words as ceriiiefi, 
vermicnlariii. 

In Jonah iv. 7. we read (iod prepared a worm.* Tlie 
meaning doubtless is either a centipede or the larva of a 
locust. Both these creatures attack fruit. An earthworm 
<*an liardly be intended, as that would only attack the root 
or fallen fruit. Indeed, it may fairly be (juestioned whether 
earthworm is designated iu any ot the numerous passages 
of Holy Writ where “worm*’ is mentioned, save and exce))T 
iu ^lieah vii, 17 — “They shall move out of their holes like 
Avorms of tlie eartli.”t (But Ixx.) 

But to resume. In the writings of the Hebrew projihets 
the following jiassages seem descriptive of the habits of the 
locinsts: — Isaiah xxxiii. 4 — “ Yoursjioil sliallbc gathered like 
the gathering of the caterpiller : as the running to and fro 
of locusts shall he run upon them.” Jeremiah xlvi, 23 — 
*• They are more than the gi'asshoppers, and are innumer- 
able.” Jeremiah li. 14 — " Surely 1 will fill tiiee Avith men, 
as Avith caterpillers.” Jeremiah li, 27 — ('’ause the horses 
to come up as the roiigli eaterjiillers ” tfoar passages in 
major prophets). N.B. — The A'ast numbers, the movements, 
and the gathering together of Orthoptera are here referred 


* <rKu>\i/( the word in Izx means cartliwona, Lumheicii.'i. 
t tlanoii tJirdleHtuiie remind.', me of the ssme word in Bent, xxxii, 24, 
“Poison of serjients of tlie du.it,’' A, V. ; “poison of iTiiwling tliinjis of the 
eiU'th,” 11.V. But Avhy is tlie same word in original translated serpent-s 
ot the dust in Bent., mitl “worms of the earth'’ in Micidi t in A.V. 
“ Ciuwling things of the earth " in R.V. is a nice little non-committing 
rendering. He that sits in the iwm of the unlearned will doubtless 
regard “ worms of the earth ” as eartli worms. 
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to. Only in one passage, jiainely, .lereiniah li, 27, the rough 
caterpillars possibly indicate the larvie of Aretia caja, the 
common tiger moth, popularly known as “ the woolly bear.” 
and not the lai-va3 of the locusts, irom the tei'm rouffh, 
hairy, employed. The hail's of said larva have urticating 
and irritating properties, and the moth is common over all 
Europe. On the other hand, if destructive numbers are 
indicated, the larva.' of the locust far exceed those of any 
species of moths. 

On turning to the writings of the minor prophets, Ave find 
therein three passages descriptive of the locust, or to speak 
with greater accuracy, of the locust and the gi'asshoppi'r 
alike, and moreover of the locust and of its larva too, and 
also of different siiccies of locust, both in the pei'fuct and 
in the larval condition, e.ff., Joel i, 4 — “ 'I’liat which the 
palmerwonn (Ktifiv))) hath left hath the locust eaten ; 

and that wliich the locust hath left hath the cankerworm 
(^povxm) eaten ; and that which the cankerworm liath 
left hath the catcrpiller {ipvtri^rj) eaten.” Amos vii. 1, 2 — 
“ Thus hath the Lord God shcAved unto me : and, beh(»l(l. 
Ho foimed grasshoppors (locusts R.V.) in the beginning 
of the shooting up of the latter gi'OAvth; and, lo, it was the 
latter groAvth after the king’s moAvings. And it came to 
pass, thal Avhen they liatl made an end of eating the grass 
of the land, then 1 said, 0 Lord God, forgive, I beseech 
Thee: by Avhoin shall .la' ibai'ise? for he is small.” Nahum 
iii. — “ Then shall the fire devour thee ; the sword shall 

cut thee off, it shall eat thee uj) like the cankerworm : 
make thyself many as the cankerwonu, make tliysclf 
many as the locusts.* Thou hast nmltiplieil thy merchants 
above the stars of heaven : the caidveiAvonut spoileth, and 
fleeth aAvay. Thy crowned are as the h»custs, and thy 
captains as the great grasshoppers, Avhich camp m the 
hedges in the cold day, but Avhen the sun ariseth they flee 
aAvay, and their place is not known Avhere they are.” 

N.Ii. — The forming of gi-asshoppers recorded in Amos 
vii, 1, 2, is an interesting scientific fact reA’^ealing a state 
and degree of knoAviedge one might hardly haA^e expected 
at that early period. Amos, it is true, owing to his vocation 


* Ixx fipovxot ; both locust aiul caukerworm rendered $poCx°^t winglebs 
locust, uKpK rendered grasshoppers both in A.V. and II.V. 
t Ixx (ipovxot arrtKa^ot, a locust without wings in classical Greek. 
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as a licvdsinan and a fijatliorer of syromore fniit, enjoyed 
exceptional facilities for observation of (‘xtornal natnve. 

Orthoptera, as it liappens, of all tlii> lendiiif:: tiibes 
of insects are the only one that increase in size and 
development of wings in the mature state, and tin’s 
development in Italy and the warm lowlands of Switzer- 
land is not ci'inpleted till early September. Now, be it 
carefully noted that Amos d<ies not only re<-ord the 
devel<»])ment of Orthoptcrji in the imago condition, but ho 
also particulan’zes very earefully the exact period of the 
yt'ar Avhen that development took place. Tlio seer twice 
reiterntos the same tnitli, that it was when the .season wms 
well advaneed. The beginning of the shooting uj) of the 
latter growth — the latter gimwth, afti‘r the kijig’s mowings, 
the second hay croji, termed rowing in Hertfoi'dsiiire, 
and aftermath in the north ef England. 

'I'lie Faroe Isles, so far as T juii aware, constitute the 
northern limit of Orthoptera, and only one orthopterous 
insect, Forpruta aurieularui, the eommon earwig (itself one 
of the most rudimentary forms of the extensive family to 
w'hieii if belongs), « found in that iirehii>eIago. I took 
oeeasion to assure myself by testing tlie devel()pmeut of 
the earwig in the Faroes by eolleeting the Fm-jicuh from 
the blossoms of (\iUhn en-jHtlmlrix, which it had gnawed 
nearly <lown to the calyx, when my steamer anchored off 
the Faroes on her voyage to Iceland. and by eapturing other 
specimens in the same pl.tee <in my return thither fi%*e wi-eks 
later, jind nuirking the iner<*ast‘ of size in the interval. The 
locusts tliat aeoording to Hevelation.s i.v, il, came out of the 
smoke upon the eartli may be only j)ietaphorieally .so, witlt 
bail- of women, teetli as of lions, crowns of gold, ami stings 
of .seor{)ions — at all events unlike any siteeies now known to 
seienee. 

There are ^evo^teen passages in all in Holy Writ refennug 
to Orthoptera.* And as far as Ave ean infer nine species 
of locust ar«‘ intended, though even as regards tliis asser- 
tion .some uneertainty jirevails because the .same liehrew 
word yoh is rendered locust by our translators iu Isaiah 
xxxiii, 4, and is rendered by them gTasshopper iu 
Amos vii, 1. 


* More tliiin this miiulior, probably lietween twenty and thirty, but 
some of the reuiaiuing paasagcn are not bO graphic and deHcriptive as 
those here (^[uoted. — F. A. AV. 
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Then, again, yfW, the Hebron' word denoting licker of the 
gi’aes, obviously denotes thereby the larva of a winged species 
of locust, and its mention occurs in five passages of the O.T._ 
to wit, Joel i, 4 ; Nahum hi. I.*) : Psalm ev, J4 ; Jeremiah If, 
14, and again in verst' 27. In two of said passages it is 
translated cankcrworm, and in the remaining three caterpillar 
— ^both renderings being erroneous. 

To add to the confusion the Hebrew yelA- is rendt'red' 
^povxtxi in the Greek Septuagint, but the Hebrew arbeh i« 
also rendered ^povxo<i in the Greek Si'ptuagint when in 
Exodus X the locust of tin* plague is mentioned, wherea.s- 
two dift'erent Hebrew vrords, ytW- and (u-hrh. are probably 
used on pui'pose to denote two dift'erent sj)eeies c»f winged' 
locust ; and to add still fnrther tt) the confusion fipovxov is 
the very word used by Greek classical writers to signify tlie 
wingless locust. species with U'hieh I am 

personally familiar, having captured it on the aromatic 
undcrgrow'th of myrtle or cistns along tin* road to 
Marathon. It is a very handsome kind wliejj alive, having 
broad bunds of velvetv black across a ground colour ol 
apple-gi’een, biat as a calniuet specimen unfortunately rapidly 
fades to a uniform dusky brown, and is indebted for its 
Greek specific name outtr/ro?, a little ass, to the long curved 
shape of the dorsum, resembling that of a beast of burden. 

'Then, again, the woi'd arheh. rendered locust in Exodus x, 
and locust again in 2 Chro'. ielos vii. is translated grasshopi^m* 
in Leviticus xi, and grasshopper again in .fudges vi. TJje 
Hebrew word c/msiV of Psalm Ixxviii. 4(i, means a con- 
sumer.” As it is included with the locust in that verso, it 
probably means the larva of the locust; in the A.V. it is 
translated caterpillar. The Hebrew word (jazum of .Joel i, 4, 
is translated palnierwonn in the A.V. and ajipears as Kafiiri) 
in the Greek iSeptuagint. 

Now Kap-mt is a larva, and the word signifies not the lan*a 
of a locust, which is doubtless what the prophet intended, but 
the lan'a of the tribe of moths known as Geoinctridno, which 
bonds up its back to move, ,and hence its name of Kapiry 
(from Kapirreiv). Chagoh, the Hebrew word in Leviticus xi, is 
generally rendered grasshopper and once locust. In the 
Greek Septuagint it is translated aKpi<i, which probably 
means grasshopper, but axpiBe^, the plural of axpK, signify 
locusts in Greek classical writers. 

Additional matter might be adduced on this head, but 
wiiat has already been stated will probably bo regarded as 
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Knfficiciit to (lemoiistrati“ tlio <lifiicnlt'u‘H from the 

same* word beinpj used indifFerontly to demote two or tliree' 
species, or tiie snmi' word heijifj used indiflereiit'l^ to si'^nitV 
both tlie laiwa and the perfect insect, or tlie same v.'ord be'inj^ 
employed for one kind in the Greek Septuagint, and anothei 
species in classical Greek.. English is not so ric-h as Greek in 
tlie posse.ssion of inan.v words only scjiarated in signification 
from one another by delicate .shades of meaning, and there is 
also another reason why the fJreek Septiiagint and the 
Hebrew on'ginals should alike have many words at command 
to di'signate the Orthoptera of Scripture. It is almost 
certain that all the kinds n-corded occur in Grceet' as well as 
in Palestine. 

Nearly ail the countries bordering tin* lleditei ranean bear 
a remarkable resemblance to one another ui many' jiarticiilars 
of geology, botany, and insect fauna. But hardly a single 
species of the said Orthojitera occurs in England, and therefore 
could U(it have been familiar to the translators of the A.V. 
or be r(>coguized on their pai’t by a distinctive appellation in 
eonseipieiiee. 

I may insfance in conclusion the humst of Deuteronomy 
xxviii, 42, for which the Hebrew word is tzdatzal, “the 
tinkhT," a word applied to the locust from the noise of its 
wings, and evidcntlv fonned to signify the sound that the 
creature maki-s Tho late Professor AVestwood regarded it 
as eyidently from the n.mne identical with the or 

zimb of Bruce, the well-known traveller m Ah.yssinia, Most 
words coined to express the hum of insects enmmeuce with 
Tz. or Z. 

I’o rcv<‘rt once more to tlie pas.sage concerning gi'ass- 
hoppers in Amos vii, in veise 2 we are told. “Audit came to 
jtass, that when they had made an end of eating the grass of 
the laud,’’ what then V Arc we to infer that the.varo.se on 
swift wdng, and betook themselves on high, afar, to pastures 
new? Aquatic (Joleoptera arc auppo.sed to be provided witli 
wings, that if their pond be dried up in time of summer heat, 
they are thus enabled to ti.y off to other w aters. So we 
disc-ern the import of the prophet’s question, “ By* w'hom shall 
.lacob arise ? for he is small” — he has no wings, he is as yet 
undeveloped, in othc-r words he cannot I'aise himself. 

On referring to the Rev. J. G. Wood’s account in 
Aui'moln of the locust, pp. 59G to 604, and wdiich I did not 
consult until 1 had drawn up inj' own obseiwations already’ 
recorded, 1 conclude that hie facts agree with mine in all 
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essential pavticiilars. llo rip:htly states that tlie Ilehrew 
word nvhek (p, 597 of Jiis iMxik) occurs luauy times in the 
Scriptures, and aptly describes the locust as j egavds its vast 
jrudtitirdes. its sudden arrival, and its dcslructivc powei', Jind 
that even if there w’ore any doubt about its signification, 
the context would be sufficient to denote its proper lanider- 
ing. We are also at one as regards the statoiiKMit that 
is rendered both gi'aBshop])er and locust and 
mostly translated as the fonner. The inference that the 
author draws is doubtless correct when he says it seeins to 
have been less in size than the urheh, inasmuch as it is usi'd 
as a metaphor to (sxpress smallness. Si-t', for example 
Numbers xiii. 31-;>i3, where is recorded the false ri-])ort of 
the spies whom !Mcs<'s sent to inspect the land. The men 
who went uj) siiiil, •* We be not aide ti> go up against tin* 
people ; for they are stronger than we. .Vnd there we s.'iw 
giants, till' sons of Anak, which come of the giants : and we 
were in our own sight as grasshoppers ((■haiinhiui), and so W(‘ 
were in their sight.” A similar metaphor is employed by the 
prophet Isaiah. “It is He that sitteth u]>on the circle of tho 
earth, and the inhabitants thereof are as grasshoi))>ers” 
(xl. 22) and in Ecclesiastes xii, 5, extreme weakness is forcibly 
indicated by the Avords, “ The grasshopper (rhaifah) shall be 
SI burden.” 

I am not so certain that 1 csin concur Avith the siuthor in 
his observation Avhich imn '^^iulely folloAvs: — “ Xoav tin* two 
jsrincipal species of locust which travel in bands and 
devastate tho country are the common migratory locust 
{(Edipotht hiirirotori(ji)midi \i\ui Acrid inm pereijriiiit. If.thereforc, 
the Avord uiMi expresses one of these insects, it is ju-obable 
that the Word rha<jah signifies the other.” But by his showing 
urbeh is ju'obably a larger species than c/iutjub; the one a 
locust, tile other a grasshopper. And as far as my own A’cry 
imperfect knowledge goes, the two kinds, the migratory 
locust and the locust of the plague of Egypt, are of about the 
same size. Then, too, lie has bestoAved on the migratory 
locust the generic name of (Edijiodii, Avhich may possibly be 
correct, but Avhioh title 1 liad thought Avas confined to a 
gcuus of grasshoppci's. That the genus of grassliojipcrs 
known hy that name occurs in Palestine as elseAvhore along 
the MediteiTanean I am well UAvare, and it has received that 
.ippellation from a certain thickening in tho joints of its legs, 
and the mythical hero (Eflipus is commonly reported to 
have sustained a SAA'elling of the knee joints owing to his 
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having been exposed in infancy on the slopes of Mount 
CSthseron. 

The following description of the appearance and habits of 
the locust, p. 599, by the same author is so graphic and true 
that I feel constrained to give it in ea-tento : — 

“ The appearance of a locust when at rest and when flying 
is so diiferent that the creature is at first sight scarcely 
recognizable as the same creature. IVlien at rest, it is a 
compact and tolerably stout insect, with a dull though 
delicately coloured body ; but when it takes flight it appears 
to attain twice its previous dimensions. The front pair of 
wings, which alone were seen before they were expanded, 
became comparative!}’’ insignificant, while the hinder pair 
which were before invisible, became the most prominent 
part of the insect, tlndr translucent folds beini' coloured ■with 
the most brilliant hues, according to the species. The body 
seems to have shrunk as the wings have increased, and to 
have diminished to half its previous size, while the long le.gs 
that pri'vioiisly were so conspicuous are stretched out like 
the legs of a flying heron. 

“ All the locusts are vegetable feeders, and do great harm 
wherever they happen to be plentiful, their powerful jaws 
severing even the thick grass stems as if cut by scissors. 
But it is only when they invade a country that their real 
power is felt. Tliey come flying with the wind in such 
multitudes that the sky is <larkened ns if by thunder clouds, 
and Avheii they settle, every vestige of green disappears from 
oft' the face of tlie earth, Mr. Gordon Cumming once saw a 
flight of these locusts. They often wheel three hundred 
feet from the ground, and come on in thick solid masses, 
forming one unbroken cloud. 

On all sides nothing ivas to be seen but locusts. The air 
was full of them, and tlie plain Avas coA'cred with them, and 
for more than an hour the insect army flcAV past him. 
When the locusts settle, tliey eat with such voracity that the 
sound caused by their jaAVs cutting the leaves and grass 
can be heard at a gi’eat distance ; and tliou the young locusts, 
which have no wings and are gmphically termed by the 
Dutcli colonists of Southern Africa ‘ A'oot-gangers,’ or foot- 
goers, arc little inferior in point of jaw to the fully developed 
insect.” 

As long as they’ haA’c a fax’^onrable wind, nothing stops the 
progress of the locusts. They press forAA ard just like the 
vast herds of antelopes that cover the plains of Africa, or the 

p 
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biaons that blackened tlie prairies of America, and the prof^ress 
of even the wingless young is ns irresistible as that of the 
adult insects. Regiments of soldiei-s have in vain attempted 
to stop them. Trenches have been dug across their path, 
only to be filled up in a few minutes with the advaiieing 
hosts, over whose bodies the millions of survivors continuecl 
their march. When the trenches were filled Avith water, 
the result was the same ; aud even Avhen fire was substituted 
for water the flames wore quenched by the masses of locusts 
that fell into them. AVheu they come to a tree, they climb 
up it in swarms, and devour every particle of foliage, not 
even sparing the bark of the smaller branches. They ascend 
the walls of houses that come in the line of their march, 
swarming in at the windows, and gnawing in their hunger 
the very woodwork of the furniture. 

Nothing can be nn)re vividly accurate than the splendid 
description of the locust armies (.loci ii, 2-11). Fii-st we 
have the darkness caused by them as they fly like black 
clouds betAveen the sun and the earth. 'I’lien comes the 
contrast between the blooming and fertile aspect of the land 
before they settle on it, and its utter desolation Avheii tlu'y 
leave it. Then the ])oet-prophet alludes to tlie rusliing noise 
of their flight, Avhich ho compares to the sound of chariots 
upon the mountains, and to the com])act masses in Avhich 
they pass over the ground like sohliors ou the marcli. 'I'he 
impossibility of eheckinj .them is shoAvn in verse 8, and their 
climbing the Avails of houses aud eiitering the chambers in 
verse 9. 

Modern travellers haA'o given accounts of these locust 
armies which exactly coiTesi»ond with the sacred narrative. 
One traveller mentions that alter a ‘<evore storm the locusts 
were desti’oyed in such multitudes tliat they Avere heaped in 
a sort of wall, varying from three to four feet in height, 
lift}' miles in length, and almost unapproachable on account 
of the odour of their decomposing bodies. 

The remainder of tlie chapter on ha-usts in Bihk Animah 
(the whole of which Avell deserves perusal by all jiresimt *)n 
account of its fidelity and its nuincn^us quotation.s from 
various authors, sacred and profane, ancient and modem, in 
reference to the locust) relates to the use of locirsts as food. 
Notice has already been made of the Israelites, whose 
dieting was so scrupulously limited, having been permitted 
the use of the locust. 

Herodotus, when describing the various tribes of Libyans, 
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mentions the use of the loonsts as an article of diet and the 
Avay in -which the said creatures are prepared ior food by the 
Jrasamcnes. 

Palgrave, in his Ceniral and Eastern Arabia, gives a 
description of the custom of eating locusts. 

Mansfield Parkyns, in -his Life in Abyssinia, mentions that 
the true Abyssinian Avill not eat the locust, but that the 
Heroes and Arabs do so. 

oignor Pierotti, in liis Customs and Traditions of Palestine, 
states that locusts are really excellent food, and that he was 
accustomed to eat them, not from necessity, but from choice, 
and compares their flavour to that of shrimps: and Dr. 
Livingstone makes a similar comparison. 

The article in the Eneyclopa-dia Britannicn on locusts 
may also be read with profit (vol. xiv, pp. 7(15-767), and 
which contains well executed figures of some of the most 
destructive species, to wit, Pachytyles miyrntorius, Acridiitm 
peregrinnm, and Caloplerns italicns, and the paragraphs on 
Orthoptera in Kirby’s Text Boot of Entomology should 
similarly be consulted. 


Discussion. 

The CiiAiRins. — 1 tliink wo are all indebted to Dr. Walker 
(or bis interesting and learned paper, and particularly so as many 
of the insects refowed to are illustrated before us by his own 
specimens. 

I ho ])0 there are some present -who -will be able to further 
pursue tlie subject. May I ask Mr. Kirby if lie will give ns any 
remai'ks on the subject that may occur to him, as h., 
anthority on tlie matter ? 

Mr. Kiiinv, F.L.S. — I may say that I have listened with much 
interest to Dr. Walker ’.s paper. Thei-e are a few points upon which 
1 may be able to thinw a little mure light. 

In respect to “ grasshopper ” and “ locnst ” the terms are 
popular and almost synonymous. Popularly the smaller insects 
are called “ grasshoppers ” and the larger ones “ locusts.” 
There is really no very definite distinction between them — the 
former having long autenns, or feelers, and the other, short ones. 

p 2 
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1 am not sure whether any list is published of the Orthoptera 
of the Faroe islands ; bnt certainly there arc a good many found 
in Lapland. 

Locusts do not appear to be destructive in proportion to their 
size. The very large South American locusts, of which there arc 
specimens before us, as far as T know arc not noted for being 
specially destructive. Those large red specimens are about the 
largest, but they g^row largfer than that, and some of them are 
still more beautifully coloured ; but I have not heard that they 
are specially destructive. Those which Dr. Walker refers tons 
most destructive in Southern Europe and Africa are of medium 
size, but there are two smallest species which arc specially 
destructive. One is a lucust which is common in tho lIcKlitcr- 
ranean, but is especially destructive in Cyprus, and the other 
is the Rocky Mountain locust of North America. As far ns I 
remember neither of these measure more than about two inches 
across the wings. 

The Secrf-tary (Professor Ekw.mm* Hule, M.A., LL.D.). — 1 
think, Mr. Chairman, that the special interest of Ur. Walker’s 
paper lies in its endeavour to interpret the terms “ locust ’’and 
“ grasshopper ” as they are used in Holy Scripture. One can 
well understaud the extreme difficulty that the authors of the 
Revised Version must have hod in dealing with these Hebrew anil 
Greek terms for insects, it is something like the difficulty that 
the authors of the Authorized Version must have had in dealing 
with the names of precious stones. I once, at the request of 
some publishers, wrote an essay on the precious stones of the 
Bible, and I must say when I came to endeavour to discriminate 
between one kind of precious stone and another I was non- 
plussed in many cases, and a similar difficulty must have been 
present with the authors of the two versions. 

It is a great misfortune, I think, that although tlic authors 
of the Revised Version were men of great eminence in classical 
knowledge, yet I do not know that they were advised when 
dealing with the names of special animal or vegetable forms. 
We do not know whether they wer-e or not; but it occurs to mo 
that probably they were not, and that they rested a greal deal 
upon what might be called the ordinary sense, or at any rate on 
the meaning of the particular word, as inferred from the context. 

I feel sure that in several cases Dr.^Walker has thrown 
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considerable light on some of these names. The “ palmerworra,” 
and the “ cankerworm ” no doabt, as he says, mean the grub or 
larvee of certain kinds of locusts ; and I hope that this paper will 
prove of advantage to those who study these critical points of the 
natural history of Holy Scripture. 

I am much obliged to "Dr. Walker for having brought the 
subject before us. I never knew the origin of the word “ locust” 
before, but it is very clear now that it has been explained by the 
Icaimed author. 

Professor Looan Loisley. — I am glad that Professor Hull has 
called attention to the difficulty arising from certain words that 
are used in the modem versions of the Bible, whether the 
Authorized or the Revised Version. We find such a word as 
“ jasper,” for instance, which is used very often in the Bible, and 
that evidently, from the context, means something transparent 
and biilliant. Now we know that jasper is neither transparent nor 
brilliant. It is mally a most opaque form of quartz, and until 
you put upon it a high polish it has no shine or lustre whatever ; 
and yet the term ” jasper ” is used in the Bible to signify 
something which is resplendent. That is an illustration of the 
want of scientific knowledge on the pai't of the translators of the 
Bible. That cannot be charged to them as a fault of course, for 
they had not that scientific knowledge when the Bible was 
translated which is common now, but still it is a warning to us 
not to take everything we find in the present version of the Bible 
just as we sec it ugcording to ordinary language now used. 
We muse remember that the ancients used language that was 
appropriate to their knowledge, and that the language of the 
Bible now is only appropriate to their knowledge so far as the 
translators understood it. 

Mr. Maiitin Rouse. — I should like to say that having looked up 
many of the Groek names of various stones, although I have not 
the technical knowledge that Professor Hull possesses, 1 find thf^t 
jasper, or jaspis, is compared to grass by at least three authors 
in the Greek classics, and ,80 we find in the dictionaries; and 
therefore jagpis did convey to the mind something mos^ restful, as 
>veU as beautiful; and the appearance the stones forming the 
foundation of the Holy City, and the light of it, are said to be 
like jasper, that is to say a beautiful clear green, li)i;e sunlight 
shining through the leaves of a spring day. That is the meaning cf 
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the Greek wal’d ja<pis ; but wc, in course of time, have changed 
the application of the English word jasper and have applied tt> 
it the name of opaque quartz. 

Mr. D. Howard, D.L. — I think we find that there was a curious 
tendency on the part of the early settlers in America to apply 
convenient names to the birds and plants they found tlicre, and 
the chief thing of which we may be perfectly certain as to the 
popular names of plants or birds which they bear is their singular 
inaccuracy, and one must not be surprised if a Greek coming into 
a country where they speak Hebi’cw piweeds to ajiply a handy 
Greek word which might mean something totally ditfei’ent. It is 
one of the most difficult things to be quite sure what a very 
familiar word means. I sometimes think the more familiar a 
word is the more likely it is to lie misleading. 

Mr. KiRiiv. — 1 meant to mention that the word locust is 
frequently applied popularly and, of course, entirely inaccurately 
to the Gicadidw. They of course belong to a totally different 
order of insects, and have nothing to do with gra-sshopper or locust ; 
but they are called locusts in the United States popularly and 
also in Australia, I believe. 

Mr. Howard. — It is a handy word foi- a new insect. 

Mr. Mari IN House. — When yon said, Mr. Kirby, that you did 
not know of that large South American locust being destructive 
did you mean that there wv-re no locusts that were destructive in 
South America, or that that was not one simply s’ Because I was 
thinking, from the description 1 read of the T’oyaye of the 
“ Snnheavi,” of an enormous flight of locusts, probably bent «)n 
mischief, passing over the country and described by Lady Brassey, 
wltich were seen from a comparatively low height, with the sun 
shining above them making them look as if they were burnished gold. 

Mr. Kirhi. — T hey are veiy destructive sometimes in Buenos 
Ayi-es and some parts of South America, but I never heard that 
those very large locusts which are found more in the northern parts 
of the country were specially desti’uclive oi’ that they migrated. 

Mr. Mari IN House. — It would be a smaller sort then V 

Mr. Kirby. — Y es ; I think so. 

Eev. F. A. Walker. — I think those large ones come from Brazil, 
but they may be in Buenos Ayres as well. 

The CuAiBUAN. — I will now ask Dr. Walker to reply. 

Bev. F. A. Walker. — I am much obliged, in the first place, to 
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my friend, Mr. Kirby, for the very kind notice he has taken of 
my paper, and for the very indulgent way in which he treated any 
possible error in it. 

I know there is a tribe of Orthoptera with long antennse and 
another with short. One of the specimens with long antenna; I 
have here (Phasgonura riridisKivia), the largest grasshopper we have 
in onr country ; and here are Swiss specimens of the i-ed and blue. 
The red and blue variety is one species called (I'Jdipoda fasciata, 
from a black band round the hinder wings, and it has a thickening 
of the knee joint. Some say they are of different tints in 
different positions, the red in the vicinity of autumn leaves and 
the blue occurring on blue clay or marl for self-protection. 

Mr. Martin Rouse. — H ow far can locusts fly without alighting ? 

Rev. F. A. WAT.KCii. — Further than the length of this room. 
Ton should ask Mr. Kirby that question. 

Mr. Kirby. — I am afraid I cannot say positively. I do not 
know that there is any positive record on the subject. 

Mr. Maiutn Rofsn. —You would make a di.stinction between 
locusts and grasshoppers — that locusts fly much further. I did 
not know whether their flight was caused voluntarily or whether 
sometimes by a strong wind ; as it says in the Bible, “ Crod caused 
a strong east wind to blow and loinists were brought by it.” 

Rev. F. A. Walker. — They can certainly fly across a wide road 
and as high us this room and up into trees. 

Mr. Mabun Rouse. — We think of them coming in clouds from 
a great distance and blocking out tlie light. We read of it. 

Rev. F. A. Walker. — Their ordinary flight, when uot frightened, 
is about the height of 15 feet for about 20 or 40 yards, B.nd then 
they come down. 1 daresay if the wind set their way, or they 
were frightened, they could go much quicker and further. That 
is the flight I have seen them take. About the height of this 
room for 20 to 40 yards when they start from under your feet. 

The Chairman. — I am sure we offer our cordial thanks to Dr. 
Walker for his paper. [Applause.] 

The Meeting then adjourned. 
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WATER ESSENTIAL TO ALL LIFE. 

By Professor Lionel S. Beale, F.R.C.P., F.R.S. 

Mr. Chairman, Ladies and Gentlemen,— Tlie first thiug 
I must ask to be allowed to do is to return luy best thanks 
for the honour which the Council have recently conferred on 
me by electing me one of the Vice-J'reMdetits of the Victoria 
Institute. I have always Felt much interested in the work 
of the Institute, and have been anxious to help in every way 
within my power the important objects for which the Victoria 
Institute, or Philosophical Society of Groat Britain, was 
founded in 18G7, and which now includes nearly one 
thousand members and associates who support its principles 
and ai'e interested in its w'ork. 

The subject to which I venture to draw attention this 
afternoon is one of very great interest ; and perhaps 1 may 
begin by affirming a proposition which I daresay evci'yone 
here will accept : “ that water is absolutely necessary to all 
life.” 

As far as I can moke out. there is no living thing from 
which water can be entirely removed. There are many 
organisms that live in dry lands and that are protected in 
various ways from being injured by wet ; but I do not think 
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there is one which is destitute of moisture in all the active 

I iarts of its body. Only so long as moisture remains will a 
iving particle continue to live ; indeed before all mfiisture is 
completely removed, death must take place. So that it may 
be said, 1 think, that water is ahwlutely necessary to all life. 
Not an instance can be.fouud of matter whi'jh is absolutely 
dry, free from water — and which is alive. 

Everyone is probably aware that of late years “ science ” 
has been tending in the ‘‘physical” direction. During the 
last fifty yeaw or more, the belief that every living thing 
depends upon physics and chemistry, rather than upon life 
distinct therefrom, has been very popular. But the position 
that I have ventured to take, is very ditFeront. It seems to 
me, that Life is absolutely distinct from Physics — that there 
is no general gi'adation from the physical world to the life- 
world — that life is absolutely difierent from non-life — and 
lliat in no way can it be proved, that at any time or in any 
place or under any circumstances, non-life shades into the 
life state. Life is exceptional ; matter and force the rule — 
in the infinite non-living cosmos. 

A point of great interest is, that all the life we know of, 
comes from life only. As for spontaneous geuei’ation, it is 
us('less to discuss the question at this time. It w’as long ago 
established that the idea was mythical — contraiy to know- 
ledge and the results of observation and experiment. Never- 
theless, veiy difierent views with regard to the formation of 
living tilings, are now held to be possible. Certain elements 
it is suggested, or certain substances, might come together, 
under certain circumstances, and a living particle might 
result. But this. I think, must be denied as being against 
facts wo knoAV. Uf course 1 am ready to be convinced it it 
(■an be shown that I uniAvrung; but I express my opinion 
distinctly, that there may be no doubt or ambiguity con- 
cerning the conclusion arrived at from my point of view. 
Wy contention is this — that as far as Ave have yet proceeded, 
we cannot in any Avay obtain a living particle, hoAvever 
small and simple its components may bt'. from any matter 
Avhich is not living. Every particle that lives, as far as is 
known, has lieen derived from a particle Avhich w^ Imng 
before it, and if avc ask, “whence came the first life?” we 
plainly reply, that from the science side — '‘ aa'c do not know.” 
Life has nothing to do with Force, it has nothing to do with 
matter, it has nothing to do with Energy, it has nothing to 
do even with Ether. So that in reason, we must make au 
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absolute distinction — at loaet I venture to take this view — 
between Matter that is living and Matter that does not live. 

Now, one has to hear in mind that the part of a liviuj;’ 
organism that is olive is, in proportion to its whole weight, 
something very sniall indeed — almost, in many eases, infini- 
tesimal in comparison. Another point of gieat consequence 
is that there is no separate living partick* in most animals and 
not one in man, that is mneh more than oni' two-thousandth 
part of an inch in diameter, and the greater number of living 
particles are less than this. In the smallest insects and in 
the very lowest organi.sms, it is doubtful whether the one 
five-thousandth j)art of an inch will not represent the 
dimensions of the largest tlistinet separate individual particle 
of living matter that can be obtained and examined, while 
the lowest protozoa, fungi and bacteria being still more 
minute, the individual living pai-ticles will be too small to 
be visible by the aid of any magnifying power yet 
obtainable. 

In man and in the higher animals, life dejiends — not on 
the great part of the body which we can see, but upon those 
minute living particles Avhk'h exist in all the tissues and 
organs, and which from their origin to their death live in 
darkness, and to the extent not onlj of hundreds or thousands, 
but millions. There are millions of these se))arate living 
particles in everyone of us. Most of them are well protooted 
in the positions where th' v have gTown. They arc not in 
close contiguity, nor do tney run into each other, but they 
are separate. They are arranged at an early period of 
development in collections or gif)U])s. In the germ stage, 
they grow and multiply enormously as development prt)ceeils. 
If yon study any particular tissue soon after death, you will 
be surprised at the enormous number of these little particles 
of living matter among the tissues, everyone of which has 
been formed from, and by, them. These particles used to 
be called “ cells,'’ but it has been inmossible to give an exact 
definition of a “ cell,’’ and everyone who lias attempted to 
do so, has failed. The original idea f)f “ cells ” was that they 
were like the bricks in a w'all, but that is not so — for nothing 
in living organisms is aivanged or built up, as it used to be 
said, like bricks in a wall. Every part qvows. 

Each little particle or so-called “ cell ” consists of matter 
in two distinct states — living and not living. In many cases 
there is an outer covering ttr envelope, which is permeable 
to air and moisture — and within this envelope is the living 
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matter. It iw the living inatter whic-h has Joined the envelope 
which is no longer living. 

In many of the lower eroatures and in jilaiits tliat live in 
water, small particles of living luutier deriveil tVoui pre- 
viously existing living matter may escape into the water; 
and tlie first thing that happens, is that a thin layer of tlie 
MXifaee dies and becomes the so-called “ cell wail.” This 
protects the living matter within, whicli may go on gi’owing 
for a eonsiderahle time. The envelope, as in many of the 
mieroBcojxic fungi, may gradually increase in thickness until 
a strong protectivi* covering Is fonned like the capsule of a 
seed. In all. thi.s covering, or enveloi>c, is outside; hut it i.s 
not deposited from a solution, or from snhstances around it, 
as in the case of the accumulation cif a deposit or eidarge- 
ment of a crystal, hut the thickening i* nhrajn from teifliui. 
The oldest, tin* part of the envelopi- wliich was tirst produced, 
is outside. 

If you consider the enlargenwut of a stone or a snow'hall, 
xvith wliich cells have heen compared, the last part 
deposited, is that which i'- outside. Von see then the 
absolute ilifferoiice betweeti what only can correctly ho 
called (troitt/i in the life world, and uwireijutiou or deposition or 
jireeljdtation Avliich occur in tin- non-living w'orld. Herbeit 
Spencer, years ago, advanced the doctrine that growth was 
a Kind of deposition, but this is not so. and cannot be. In 
life there is ahvays matter in an exceptional and peculiar 
state, Ueiiiri matter, or Bioplasm, from, and by which every- 
thing in living nature is formed. Years ago. when 1 brought 
forwaiil the question of the nature of life and tjroirtli, and 
formation, I spoke of ae? initial matter-, Ik cause the living 
substance univor. sally' present in evi-iy living organism like 
that in every germ,” is a/irc. The material ichielt was formed 
from it hut is not liring, Ava.s termed, •* Formed material." iSo 
vou see that even in a single ” cell ” we arc not dealing with 
living matter only'. In all cases, wc have a certain 
proportion of living matter witliin. which is protected bj' 
a tliiii membrane or layer of tissue, whieli in some cases 
lu-comes very thick, but all of w'hicb was formetl from the 
living matter. This is outside, and it is iii-ver living. 

This protective substance especially when thin, performs 
the oflSce of a filter. Ever>'thiug that is tnki-n up bj' a Imng 
thing for nutrition is dissolved, ami when the solution passes 
through the membrane, the acc-e.ss of solid particles is 
prevented, so that they do not come in contact with the living 
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matter. Of course there are very important and dec'p 
scientific questions tiiat have been, and may be suggested as 
regai'ds the state of the living matter whicli receives tlie 
somtion of non-living nutrient substances — and there is room 
for difference of opinion. The nutritive matter m solution 
certainly passes through the “ cell ivall,'’ and actually “ into 
the substance of the living matter of the cell.” 

The living power or Vitality is the factor which selects 
from the water certain appropriate substances and causes 
their elements (?) to change their position and to be 
differently arranged. The elements being brought into new 
relations with one another, are so arranged that new' living 
matter immediately results. Life power seems to be imparted 
by the already existing living matter, but without change in, 
or loss of its power, and some of thi' non-living matter 
which wae in solution lives. The arrangement, as it seems to 
me, really depends on what Ave call living or vital yoicer only, 
the actual nature of Avhich has not yet been ascertained, and 
I do not know hoAV it is to be discoA'ered. You cannot 
isolate life^ or separate it, or examine it, or iiiA'estigate it. or 
study it, or cause it to change its fonu or mcKle, as you can 
heat, light, electricity, magnetism, etc. You can only judge 
by Avhat vital pow'cr has effected. You can analyse the 
material which passes into living matter, and you can make 
out its compositiou by chemical analysis, but as soon as it 
gets into the living mutter, is changed — it lives — and then, 
if you tiy to find out Avhat (ti'ing matter is eoinposed of you 
fail. Jn fact the first thing yon do is tv lill it. Some physical 
philosophers haA'e said, the “ protoplasm ” consists of so and 
so, but I answer : — “the material ytm examim* is lifeless, and 
is produced at the death of the living matter, and cotaiu 
non-living substances result.” It is impossible to say what is 
the compositiou of living matter, because you cannot test it 
xcithont first destroying its life, and therefore what you test is 
not living matter but only the substances Avhich result from 
its death. 

Now, 1 may venture tv) consider the question of Avater 
Avhich is present in every living particle in nature? I ho]>c 
some day, when there may be time, I may be permitted to 
.offer some remarks cm the broad question of air and its 
service to life. Water is a vei'y broad c^uestion indeed, and 
I do not think it has been adequately couhidered during the 
past fifty years, in its relation to life. No living matter can 
exist— no living matter can be produced or originate — no 
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matter tliat is alive, can continue to live in the absence of 
water; and I think we may f^o ho lar, a's to say, that 
througliout the wliolc world of life water is an absolute 
necessity. I will not j^o into tlic qiiestion of the origin of 
water or of life just now, for ther<' is so very nmcli to Ijo 
said in regui-d to all living things flipi/ are — as we xee them 
— that it would be a pity to attempt the consideration of the 
much larger (question of how they came to be, and I shall 
say nf)thing in reference to the question of the creation of 
life or of matter or water. Air and water must have existed 
at the moment when, or before, any living organisms 
appeared on this eartli. 

Now, think ot the driest tissues of thc‘ bod}' we can select ; 
for example, the nails, the hair, the teedh, or the oldest part 
of the enamel or dentine of our teeth, or that of the ivory 
of an elephant’s tusk, or piece ot shell fully formed. AU 
these textures are not oidy not living, although belonging, 
and of great imiJoi'lance, to the living oi-ganis(n — ^but they 
may have been lifeless for many years. They cannot 
increase or grow. Tliey cannot pi-oduec- more tissue of the 
same, or any other kind. Nail will not produee nail, hair 
devi'lop hair, or the hard tissue ot teeth give rise to tootli 
structure. All these things have iiroien and have been 
formed by, and from living matter. Not only so, but th*' 
whole of the material ot the teeth, the material of the 
enamel, hard as it is, and the hard matter of the shell, Avas 
dissolved before their eouvei’sion into dentine or enamel, 
ivory or shell. Hefore the <*norni<ms tusk of tlie elephant 
began to assume the hard state, every particle of the hanl 
matter must have heeu in solntion. The phosphate and 
carbonate of lime and t)ther inorganie, as well us organic 
matters, are selected by the living jiarticles from their 
solution, and caused to assume definite form. Before the 
matter became part of the elepliaiit’s tusk — before if 
bc'came part of the matter of the enamel of teeth, w'hich is 
as hard as shell, and shell itst'lf. it must h.ive been taken up 
by structureless liA'ing’ matter which consists principally of 
water. Even the hard matter of the eimiuel of our teeth, 
must have been taken up by the particles of soft living 
matter, by Avhieh also, the solution was caused to flow 
towards each living paidiclc. the inorganic matters being 
then (U'positcd in the organic stnu tiire already formed by 
the living 2»ai‘ficle8, and now' ready for calcification. Dry 
and hard tissues comjKJsed of organic matter like horn, hair 
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and foatbers, Avbicli, in their lully foi-mcd Htate, contain very 
little moisture, were all produced by moist liviiit? matter. 
Every part of the' dry feather of every adult bird, just 
before each moultin}>; pt'iiod. was in tlie state of soft living 
matter, consisting priindpally of \vnti*r, and so Avitb horn, 
hair, nail and all otln'r liki* stniotures in naturi'. But for the 
soft structureless living particles, the production of these 
tissues would have been impossible, so that, after all, the 
whole process seems to be comparatively simpli-. Certnin 
materials are dejnisited in certain forms, and often in tin* 
most beautiful patt<'nis,iu some extremely minute organisms, 
and yet all these materials were at first dissolved in water 
and then taken up by tin- living matter of tin- particular 
living tissue, whatc'ver it is destined to lie, and arranged 
m its previously determined ultimate form. Thousands of 
diatoms can be identified and i-lassed, according to tin* 
])red('tcrmined arrangmnent of tin- silieious particles, wliieli 
is efl'eeted by the living matt.-r of each class and species. 
These hard tissues, the hardness of which depends on 
organic or inorganic matter, exhiliit widely different 
structures. The hair has a stnictnre of its own : hut not only 
*0, hut the hair of almost every hairy animal known, can he 
distinguished and identified by its imeroscojiieul characters. 
The external skin of insects, animal and vegetable hairs, 
and all such tissues were formed by living matter rich m 
■water. Thougli our teeth '90k the hard matter of shell, 
anyone seeing a thin section under the microscope would at 
once discover the difiVrence from shell, ivory, .and otliei' 
stiTictures. The difference of stnjeture depends not on the 
])ropertie 8 of the material of which in its fully formed stat(‘ 
it consists, hut on the /•'eavr of tlie living matter by which 
alone its formation w'as l endered possible. 

As I have remarked, a gi-eaf many tissues are dry — wt) 
majr almost Siiy, perfectly diy in their fully foinied state. 
Think of the wing or the very hard coriaceous outer cover- 
ing of the body and legs of a Imtterfly or a hei-tle. The 
delicate muscles and far mtire delicate nervi's within the dry 
outer sheath are all moist, and so indeed are they in not 
only in all classes of insects, but in all organisms. An 
acting dry nerve or nmsele, is a thing unknown and impossible 
in nature. 

It will be intcTcsting, perhaps, if I may vmy hnefly refer 
to the great and most wonderful changes which take place 
in the formation of an insect. From the moist matter of 
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the coinoR a larva, and this larva cMiitains innch -water 
and is soft and moist, and jmsHessos nerves and nmseles, and 
many most elaborate organs and tissues, not vet half investi- 
gated. The larva eats voraeioiisly and grows, lait Ihongh it 
is an irnperfeetly forii'ed immatim' thing for some time, its 
tissues are most perfect and its movements most delieati* and 
■wonderful. Sooner or later, it passt's into a state of com- 
paratively passive' living <‘xistenee as a l•hrysalis or )m])a, 
w’hieh rcniams, sometimes for many months, us it is said, in 
a “dormant” state, -within its dry outer (.nvolopi*. J3ut 
the living gi'owing suhstanee of the chrysalis is very moist 
and in many instances cpiiekly undergoes the most wonderful 
vital chau'ic*. 

Almost tin- -whole of the insid<- of the chrysali-. consists of 
moist living matter. The tissues -which are grailnally being 
I'ornu-d an- totally different in every re^ja-et from those of 
the larva, grub or caterpillar. These tis.sues become very 
distinct as the tiim- for the great amllinal cliange approaches ; 
wlien at last what is in tact a new creature with organs, 
stnietnn's, and jiowers different in nature, and (-ven in tin- 
]>riucij)le of living action, is evolvi-d, ami sees the light. In 
short, after woinlerfnl constructive changes have been 
going on for some tinu-. the various structures of which the 
imago, or final stages of the butterfly or beetle, or other 
iiist-et, appear in jierfeetion. 'I'lie air tubes by which the 
insect breathes, the mnscle.s, inn-ves and the more eomjilex 
organs and structures of the imago are all developed 
in the chrysalis stage. An iiisi-ct has no lungs, the air 
is conveyed to the ultimate parts of the tlifferent tissues 
direct, by little tubi-s or trachea-, which open on the 
external surface of the insect. 'J'he air is drawn in and 
]»H8Scs through tln-se tubes, wdiieh extend to every ]>art of 
the tissues and organs, by the movements of the 1 >ody,and thus 
the fluids and tissxiesin all parts of the organism are supplied 
wdth air. The air is in fact taken direct to the tissues. 
In the act of breathing in the vertebrate animal and man, 
on the other hand the air is taken up by the blood as it 
traverses the blood vessels of the lungs, and after passing 
to the heart, the aerated blood is distributed to all jiarts and 
tissues by means of the systemic vessels. The air is dissolved 
by the blood, and the oxygenated fluid filters throngli the 
thin W'alls of the ea]iillarieB, and thus reaches all the diffei-ent 
•organs and tissues of the body. 

Every part of the active living matter is moist and 
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receives all its noxirishment xlissolvetl iii water, Nothiu{!^ 
that is perfectly diy, lives. The scales of the butterfly’s 
wing, the wings* of beetles, flies, etc., uiul the hard external 
covering of the legs and claws of insects are dry, but the 
muscles and neiwes, roncerned in every movc'inent and 
in everj’’ part that is moved, are always moist. The 
particular muscular movements and the degree of movi‘- 
ment, as is in other creatures, depend entirely on the nerves, 
and nerve centres which are invariably moist. 

It is the nerve “ current,” which starts from the living 
matter of the nerve-centre, that determines and ri'gulatea 
the rapitlity and degi'ee of contraction of (‘very muscular 
fibre. The auatomioal arrangements are indc'cd very com- 
plex, bxit all nerve action is in its nature rltnl, and not to be 
accounted for by physics: but 1 must not attempt to discuss 
fui'ther this part of the cpiestion this afternoon. 

With regard to plants, the proportion of water to the 
solid matter, especially in the pp’owing state, is enormous. 
Many succulent vegetables, when fresh, probably consist of 
as much as nine-tenths of w'atcr, and the (quantity of actual 
solid matter in It'aves and flowers when dried, is very small. 
The power of gi'owth m vegetables, as we all know, is 
wonderful, if you look at the growing extremities of a 
root as it makes its way through the moist soil, you always 
find the tissue very soft fntni containing much moisture. 
The active gi-o wing extrem jrof every rootlet consists, indeed, 
principally of water : but, nevertheless, this soft delicate 
growing part of the root may gradually make its way, as 
wo all know, into fuiTows or fissures in rock, and even 
penetrate through some hard substances, and continuing to 
grow in a moist fissure, it may split very hard wood or even 
stone, or a very heavy mass may be lifted u]). It has been 
thought that all this active pressure dei»ends on simple 
imbibition, but no imbibition or absorption of waiter, as by a 
porous substance, will account for the facts. A piece of dry 
wood driven into a chink in a stone, and then caused to 
absorb Avater, wall perhaps split the stone; but this is a 
process very different from that of the pressure exerted by a 
continually growing root or other part of a plant. By tin* 
force of vigorous living growrth a stone weighing a hundred- 
weight or more may be forced out of its place. Some of the 
huge gourds of America exhibit this cuonnous power of 
growth in a remarkable manner. 

Seeds, you may say, are surely dry. But this is only tnie 
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to a limited extent. Examine carefully the capsule or husk 
of a seed, and you will find its structure well calculated to 
resist for a considerable time external changes in temperature 
and moisture. Study the growing seed, and it will he found 
to contain much water in its living growing part. The shell 
or capsule, which exhibits great differences of structure in 
various kinds of seeds, is very striking. After being fully 
formed, the seed and its protective capsule gradually become 
dry, and if you carefully moisten it, you may discover several 
layers of different structure, one within the other. Each 
laj'er consists of a number of little so-called “cells,” each 
cell in the dry state of each layer contains air. One cannot 
easily imagine anything belter as a non-conductor than this 
arrangement of the “cells” of the capsule, by which the seed 
is protected for a time from heat and cold, and its living 
germ preserved from action, it may be, for a long time. But 
the seed, when kept moist or placed in water, will gradually 
imbibe it, but the capsule in its dry state would keep out the 
water for montha. In some cases a long time passes before 
it is moistened. The living embryo may, in fact, for a long 
time bo kept from becoming too diy or too moist in very dry, 
hot, or cold, or wet weather, by the remarkable structure of 
the layere of its capsule. The common cocoa-nut is a seed 
oil a gigantic scale. Remove the very thick outside shell, 
with its thick fibrous layer beneath, and you come to a shell 
as hard as ivory, dead and most impermeable. Within this is 
a thick layer of moist firm tissue, winch, as we know, may be 
eaten, and within this is the so-called “milk” containing 
much water. The life of the germ may be preserved without 
much change for Aveeks, mouths, or years, and in some cases 
probably for many years. 1 do not know that we can exactly 
fix the limit of life m many instances, but there is something 
connected with the small vital germ of the seed by which 
this is determined, for different germs may live in a quiescent 
state for very different periods of time. Some seeds should 
be planted very soon after their formation is complete, or 
they will not germinate. Others will not grow until, as we 
say, they are ripe. This power depends upon something in 
the economy of the particular seed which is inherited. Some 
seeds will not bear drought after they have once imbibed 
moisture. Others Avill become dry and may get moist again 
and again, without the death of the germ being caused, and 
more than one kind of seed will bear frost and wet, and alter- 
nate drought and cold during many months without its germ- 
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life being destroyed. It may be placed in water, or it may 
be scoi'ched by the sun again and again, and it will not be 
killed. The common acorn is an example. It is a seed, the 
germ of which is most difficult to kill, and the growing 
embryo, at least in its early stages, is not easily destroyed. 
The constitution of the germ of the acorn, in fact, exhibits 
in its constitution that of the oak into which it is to grow. 
Of all the little plants loved by children, the oak, as it grows 
from the acorn, is one which will afford much interest. Many 
a tiny oak tree, when five or six inches high, may be treated 
carelessly and almost deprived of water for some time and 
yet sur\'ive, so vigorous is it in vital constitution. 

In the education of young children, it is wise to allow them 
to grow a few plants in this simple way. and they should he 
encouraged to watch the growth of plants from j e.ir to year 
as they gi’ow in water, or damp sand, or earth. Common 
mustard seed is very suitable for the insti-uction of chilth-on. 
It only requires to be placed in a saucer with a little water, 
or on a piece of damp flannel, or sponge, or blotting paper, 
so as to DO prevented from getting absolutely dry — and the 
process of germination and growth may be studied and 
thought over day by day. The child will, in a few days, 
observe the little roots growing down, and the little stem 
growing upwards. Those who have watched such living 
gro'wth in childhood never forget the wondei-s of life and 
growth. Chestnuts, pe! beaus, and othe r seeds may bo 
tried, but mustard seed, which is so easily jirocured, and may 
be grown even in mid-winter if placed near the window in a 
light warm room, is among the most interesting seed for 
schools. Poor, as well as rich, have the means of showing 
their children how living growth takes place ; and may see 
how root, and stem, and leaves are formed. 

Growth does not depend alone on the organic matter and 
various substances dissolved in common water, for you can 
grow the mustard plant from the seed placed in distilled 
water. If, however, the seed be completely immersi>d in 
water it may die, but if jdaced in a thin layer of water only, 
so that air also may reach it, tlie dry shell of the seed will 
imbibe the moisture, and by keeping it in a small shallow 
saucer under a shade or tumbler for some days it will grow. 
I do not say that you can grow any plant for a long time in 
distilled water alone, for as growth proceeds, more nutrient 
material than is contained already prepared for the seed, 
will be required. 



WATKE ESSENTIAL TO ALL LIFE, 


227 


The tisBiii'S of all plants and animals, in early life, enniain 
much more water than when they are full f^rown. In all 
^owinf? embryos the [n'oportion of water is very considerable. 
There is a higher percentage of water in the tissues of the 
young child than in gi'owth and in adult life. Everyone 
knows how easily young children are injured, in consequence 
of the softness of their tissues, consequent on the large 
proportion of water present. The same remark applies to 
many of those unfortunate cases which we see from time to 
time where local or general growth is too rapid. 

In tissues and organs which increase with abnormal . 
rapidity, a largo number of bioplasts in a given area will 
b»‘ foumh and these contfiin much water and may divide 
and subdivide and grow, very fast. On the other hand, 
when tissues undergo c-ondeusation and in some fonns »)f 
“ degeneration,” they are found to contain a much higher 
percentage of solid matter than those which are healthy, 
and this point is of interest to physicians with reference to 
the highest and most complex organs of man. 

I'lie organ which does the most wonderful toork in all 
living nature, and the highest work we ourselves ai’e capable 
of. is that part of the brain which is near the upper outer 
surface of the cerebral convolutions. As 1 suppose everyone 
knows, there is a great diffei'mice in the brain structure in 
different parts. Broadly, the cortical or outer parts of the 
surface hemispheres of the bium, are grey and are called 
grey mutter of the cerebral convolutions. This is very 
largely supjdied with blood, the vessels being everywhere 
very numerous. Beneath this outermost layer of the brain 
structure, is a considerable amtmnt of brain tissue which is 
of much tinner consisteuce than the grey matter, and 
Kup])hed with far less blood. It is whiter in appearance, 
and here and there it e.xhibits lines, and has a distinctly 
fibrous appearance. In the direction in which the lines nm, 
the tissue, which contains le.s.s water than the grey matter, 
may be in some eases easily toni. The blopd vessels in this 
white matter, are not numerous, and the amount of blood 
distributed to the grey matter of the convolutions is very 
small in proportion. 

In all the nerve “ centres,” sometimes on the surface, and 
sometimes in the substance, is soft and very moist matter 
which corresponds to the grey matter of the brain, and 
oontains many living growing bioplasts — and matter which 
is much fii’uier and more fibrous— not actually dry but 

Q 2 



228 PKOfESSOB LIONKt S. BEALE, F.U.C.P., F.U.S., ON 


containing a larger percentage of Bolid matter than cloc® 
the moist more active growing tissue to wliieh 1 have 
alluded. This thin layer, extending over the whole of the 
outer surface of the folded layer of the convolutions of tlie 
brain, ■which in most vertebrata is just beneath the skull, is 
covered by a delicate, highly vascular membrane, so that 
the soft part, the grey matter, is supplied ■udth a very free 
distribution of blood of coui-se associated with the free 
distribution and iutercliange of nutritive and oxydizing 
fluid. The action of tliis i)art of the nervous system never 
ceases, from early life to death in old age, in healthy 
organisms. In other words, the gi’ev matter of the brain, 
which contains a vast numher of “ cells ” or living bioplasts, 
is active all through life, except in alternating peiiods of 
healthy sleep, when it “rests” from action altogether and 
waste matter is removed. I sup2)ose the reason why we 
require so much sleep, aboirt onc-third part of the twenty- 
four hours, is to make up for the waste which has taken 
ptace during the active period of the day, in consequence of 
the active vital changes which occur in the living matter of 
the innumerable “cells” of the gi-ey matter. Now these 
“ cells.” to this day have not been sirfficiently studied, but 
I think there is no doubt whatever that they do all the 
intellectual work of the body, while multitudes are actively 
concerned in every voluntary movement. These “ cells ” are 
also the seat of though .*81111 -will. Indeed in structure and 
arrangement these “cells” are as elaborate, and are as 
numerous as we should expect to find them considering the 
wonderful and highly important work they do. If the brain 
matter concerned in thought, every kind of intellectual action 
and voluntary movement, is not kept constantly supplied with 
a large amount of water, its action will be seiiously deranged. 

By the general arrangement in “convolutions” of the 
upper part of the human brain, the greatest amount of 
brain tissue and active brain matter is caused to occupy the 
smallest space ; and every portion of it is well protected 
from injury. Take a very tniu section, say an inch square 
and not more than the one five-hundredth of an inch in 


thickness, there will be perhaps fifty thousand or mure of 
these remarkable “cells.” Each “cell” is of very striking 
and complicated structure. From each one of them a large 
number of very fine nerve fibres proceed. Each “ cell ” in 
man is not more than one two-thousandth part of an inch in 
diameter, and you may, therefore, conceive what millions- 
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and millions tliero must be in a very thin layer ot a very 
small area of the grey matter of the cerebral convolutions 
of the human brain. Hundreds and thousands of these 
very minute cells act together — act consentancouHly, not 
■only in thought but in voluntary movements. 

(Jercbral action seems to depend on t/te lietm/ mntter of 
ihexe ceils.” When the living matter is much injured, or 
poisoned by the j^resence of certain poisonous matters in 
the blood, their action is seriously deranged, or the result 
may be fatal. 1 daresay while I am now speaking the 
living particles of millions of my “ brain cells ” are actively 
engaged at the same time, for the same purpo.se and in the 
same direction. Of course I do not feel it, or understand it, 
but from the arrangement of the living matter structure one 
can see and »tudy and think over, I cannot but feel pretty 
sure it must be so. There is, I believe, no other explanation ; 
and the conclusion I have ventured to draw is certainly 
justified by the facts ascertained by microscopical investi- 
gation of the '-ortex of the cerebral convolutions of the 
human brain in excessively thin and well prepared 
specimens. If you were to see the actual appearances 
under the microscope you would I think come to the same 
conclusion. The statements involve much moi’e tlian 1 am 
able to describe, for it would indeed take a long time to 
give but a short account of what I have seen in the criui’se 
of my investigations. But the broad fact to consider is that 
the living matter of the “cells” we think with, must be 
freely eerated, as they receive a direct and very large supply 
of blood just oxygenated by having just passed through 
the vessels of the lungs, I think a larger supply than is 
received by most organs, except the lungs themselves. The 
delicate " cells ” anti fibres are sepaiuted from one another 
by fluid, thus being carefully protected from pressure or 
shock, and the living matter in tlie centre of each cell is 
constantly kept moist. As is well known, there is fluid not 
only around the brain and spinal cord, but in all the 
intei-stices of the brain tissues, by which the minute 
Inoplasts and fibres are kept from pressing on one another, 
while probably many adjacent fibres may be camdng a nerve 
current in different directions. 

A considerable quantity of water is required in all the 
changes connected with the living matter of all “ cells.” If 
you want to understand the action and movements of living 
matter you have only to look at some of the “ cells ” in 
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certain living plants. You may then see the vital movements 
of the living material, Avhich used to ho called protoplasm, 
whether living or dead, and is so still by some authorities. 
But the protoplasm of authority which is dead must be 
absolutely distinguished from actual litiing matter or bioplatni. 
Huxley used the term nrotoplaem very freely ; but he did 
not distinguish the dead from living protoplasm. He went 
so far as to say that if he took the “ protoplasm ” into his 
body in the shape of roast or boiled mutton it would add to, 
increase, or I’eplace the protoplasm of his body, which was 
being used up. But what he took was not liring, but merely 
the products lesulting from the death of the bioplasm, 
which had been roasted or boiled and then swallowed This 
was dissolved and at length caused to live by living 
matter, and then became the “protoplasm” of his body. 
To this day Huxley’s arbitraiy fancy is received by many, 
and passes as if it were scientifically correct and true. 
(Applause.) 

When water is exposed to the air for a certain time the 
ova or portion of the bioplast of many of the lowest, simplest, 
living fonns, microscopic “ protozoa,” “ bacteria,” “ fungi,” 
etc., pass into the water, even if it is distilled water, and in 
a few hours or days, according to tho time of year, you find 
minute living organisms in millions in a drop of the water. 
These minute creatures used to be tei-med animalcules, and 
are now called protozc <4f but it matters little by what name 
they are known. Each consists of soft material with which 
is associated a veiy large proportion of water. If you took 
the water in which hundreds of these living organisms w'ere 
in active movement and evaporated the water, you w'ould 
probably find that perhaps ninety-nine per cent, had dis- 
appeared, leaving only this mere trace of dry solid matter. 
Bo that the bodies of these creatures must be composed almost 
entirely of water, incorporated with an infinitesimal amount of 
organic solid matter — or was the water itself incoi-porated with 
and an inseparable part of the living matter, and also living ? 
The matter of all organisms and tissues in the early growing 
condition,a8 1 have already remarked, consists largely of water. 
But the movements of the most minute living protozoa are of 
the most complicated and perfect kind. Not only are they 
wonderfully active, but you see them steering their way 
around and between obstacles ; seldom coming into contact 
with them or wdth one another. Their unceasing activity is 
most remarkable. Many of the larger protozoa arc easily 
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Btudied, and their movements are worth carefully watching 
for hours. 

As I have said, everything that is taken up hy living 
matter must be dissolved iu water. Of that there is no 
doubt. But what is the state of the solid matter in these 
lowly but most minute, iiiost elaborate and wonderful of living 
forms? Is it chemically “ combined ” with the water, or is 
the solid matter iu such a minute quantity that the water as 
well as the organic matter must be regarded as actually 
alive? On this last supposition what becomes of the 
“ atom,” and where is the atomic theory ? Is the matter as 
well as the water infinitely divisible, and, at least during 
life, the material atom non-existent ? A Itvtnff atom certainly 
exists not. An elementary material atom cannot even be 
thought of as alive in the present state of knowledge. A 
living atom is impossible in nature. The physicists, perhaps, 
would like to meet and discuss a broad, general question 
like this 5 but few physicists seem to care to enter mto the 
consideration of any question of details connected with a 
ptu’ely t'ital possibility, and many seem opposed to discussion, 
and that every physical suggestion is a fact. 

Let mo, in conclusion, venttu'e to ofier one or two remarks 
with reference to water in relation to us and our ordinary and 
extraordinary food. There has Ion g been what may be called 
a dead set in this country against “too much” v. ateiv 
drinkiug g<'nerally, and in particular too much waten drinking 
at the time of eating. (Jousidering that every particle of 
food, which is to be of service to us, must, as I have already 
said, somehow be dissolved, water antipathy, and the idea of 
the desirability of combiniirg or diluting water Avith some- 
thing alcoholic, is foolish. We may of course take more 
water a day than is good, but probably most of us err in the 
opposite direction. If preferi'ed, the water may be taken in the 
form of leinonado or weak tea ; and as regarxls digestion, 
slightly warm fluids are preferable to iced or very cold drinks. 

1 am sure that many poor children arc made miserable, 
because parents and guardians think they do themselves 
harm by imbibing the projiortiou of water they desire. 
Children as well as young animals require a good deal of 
water, or food mixed with milk or water, before it is taken. 
Plenty of fluid ought to be always passing to and from all 
gi’owmg tissues, if the yotmg organism is to be kept in 
liealth. It seems to me almost cruel to allow children to 
suffer from thinst. 
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There is, I venture to think, yet another fashion almost 
as unfair to long-suffering adults. As 1 have reached a 
confflderable age, I may perhaps be permitted, even at tlie 
risk of offending some of my friends who are but too kind on 
occasions of hospitality, in wishing me to partake of a diet 
which, considered from a vital or physiological point of view, 
must be tenned “ too liberal.” Many who give dinner parties 
and invite their friends to enjoy a profusion of rich food, 
seem to have thought of everything but the necessary water 
required to dissolve and dilute it, before it can be assimilated, 
or become of any use physiologically to the organism, and 
for the want of dilution, some luxuries may act detrimentally. 
Every guest sliould have a small bottle of water in his 
immediate vicinity, so that he may help himself as often as 
he desires, during the feast, or even before the repast begins. 
The privilege of belonging to a City Company, or a dining- 
club, would I think be enhanced, and more highly appreciated, 
if plenty of water, lemonade and such beverages were not 
considered vulgar, or commonplace and inappropriate. On 
the few occasions, years ago, when I was able to indulge in 
dinners, I could seldom get water enough to dissolve even 
the small amount of food a person of my weight ought to 
take. Wine and beer and other alcoholic beverages that 
ought not to be asked for, or taken by a rational person 
desirous of easily digesting his food, were in excess, but 
water pure and simple, not to be had. To ask for water 
imder such circumstances was sometimes considered an 
offence. The waitere seem to detest water and even a little 
bottle of seltzer or other rnrated water, is not often at 
hand. 

Pardon me for thus attacking the anti-water oustoni — but 
when I think of the required solution of most of the con- 
stituents of our food soon after meals, before their assimilation 
is possible, and before they can be of service in the nutrition 
of our tissues, or of use in the physiological action of tissues 
and organs, I naturally look for a little modification of views 
widely entertained concerning eating and drinking in the 
case of man — ^the so-called animal. It will give me pleasure 
to hear any remarks on the questions I have brought forward, 
and I shall endeavour in answer to any questions arising to 
explain more clearly the views to which I have committed 
myself, as far as I am able to do so. (Applause.) 
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Discussion. 

A discnssion followed in wliicli tlie Chairman, the Rev. Canon 
'Girdlestone, Mr. Martin L. lionse, the Rev. J. Tnckwell, Pro- 
fessor Orchard and Professor Candj took p-art, and bearing 
chiefly on the origin of life ; a subject not within the scope of the 
author’s communication, and consequently, with the Chairman’s 
concurrence, not here reproduced. 

A cordial vote of thanks having been passed to the learned 
lecturer, the Meeting adjourned. 



ORDINARY GENERAL MEETING/ 
David Howard, Esq., D.L., in' the Chair. 

Tlie Minutes of the last Meeting were read and confirmed. 
Tlie following paper was then read by the author ; — 


*^PROCOPTUS'S AFRICAN MONUMENT OF 
JOSHUA'S CONQUEST OF CANAAN"; Narra- 
tive of a vieit to the Site. By Martin L. RoUSE, Esq. 
(Barrister-at-Law). 

T O most of my hearers, I think, as to the vast majority C)F 
thoughtful Briton j,* the existence at any time of the 
monument with which this paper deals is quite unknown. 
I myself, I will confess, had never heard of it until about 
three years ago, when I read in the religious newspaper 
called the Morning Star these words ; “ Somewhere or other 
Procopius has recorded that in his time there stood in Nortlj 
Africa a stone thus inscribed — ‘ We are they who escaped 
from Joshua the robber, the sou of Nun.’ ” 

The words lay donnant in my mind for a long time ; if I 
thoiight of them, it was only to say to myself, '• The infonna- 
tion is too vague ; and anyhow, such a stone must long havc*^ 
been buried in the sand or broken up for building material, 
its inscription worn away amid the vicissitudes of settlement, 
conquest and reconquest by tribes who could not read its 
characters, and who had no reverence for antiquities other 
than the relics of Mahomet.” But at the beginning of last 
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year the refloctiou foTced itHelf upon me, “If the letters -were 
BO deeply cut as to bo readable two thousand years after 
they were inscribed, why should they uot be readable now ? 
Is it not likely that the atmosphere of North Africa, so 
famous for its dryness, failed to destroy them as tlio atmo- 
sphere of the Orient has failed to destroy those of so many 
monuments of Habyldniau and Assyrian kings?’’ My 
curiosity could no longer be restrained. I broke away fr<tm 
other studies at the British Museum to ransack the writings 
<if Procopius for this allusion, which after all might be mueii 
more explicit than the rough quotation that I had read. 
And my search was presently rewaided by my finding in the 
second book of that authors history ot the Vandal War a 
good deal more infoniiatiou than I expected. 

And now a word as to Procopius and his times. In 
A.D. 395 was made the final division of the Koman 
dominion into the Empires of the AVest and of the East, with 
their respective capitals at Rome and at Byzantium, or 
Constantinople; in A.D. 439 Carthage and the whole of 
Western North Africa fell beneath the arms of the Vandals; 
and in A.D. 47G Rome and its surrounding territory were 
finally absorbed into the Gothic kingdom of Italy. But the 
reign of the Eastern Emperor .Instmian, bi'tween A.D. 527 
and 5(15, revived the pro.spect of a renewal of the palmiest 
days of Roman ride. By means of his great gcu^Tals 
Belisarius and Narscs and the ai-mies that they raised, 
largely recruited from the newly settled barbarians, he uot 
only kept all invaders from the Danube to the Tigiis at bay. 
but wrested all Italy back from the Goths, and North Africa 
from the Vandals. I’estoring those countries to a domi- 
nation that was called “Roman” still; while, like the most 
jn'udent of his predecessors, he covered his dominions with 
fortified towns, roads, and bridges, building also numerous 
churches and other ecclesiastical edifices. But bis chief fame 
rests upon his procuring a complete codification of the 
Roman law and a digest of all Roman juiRcial decisions, 
which have maintained their authority in some European 
countries down to this very day, and provided a foundation 
for our first Avriters upon international laAV. Justinian’s 
m’edecesBor. in the last year of his reign, appointed one 
Procopius, lawyer and teacher of rhetime in Constantinople, 
to bo “ assessor ” — that is evidently civil adviser — to 
Belisarius; aud the assessor accompanied the great com- 
mander in all his wars in Armenia, Persia, Africa, and Italy. 
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The chief incidents of those wars, the building and road- 
making of Justinian, and other events of his times, have been 
most rally recorded by Procopius. It is from his writings 
that we almost entirely draw our knowledge of this stining 
and momentous period. Of him the English Cyclopaedia says : 
“ Procopius was well informed and unprejudiced ; he was a 
spectator of, and an actor in, most of the events which he 
narrates.” The Eneyelopa-dia Britannica has no remark upon 
his accuracy. Krumbacher in his work on Byzantine litera- 
ture says : “ Procopius unites a high degree of literaiy fonn 
with an admiiuble love of tnith.” Mr. W. S. Teuffel, in his 
St\idiex and Character Sketches, saj’S : ‘‘ Procopius takes among 
historians throughout an honourable position, both with 
i-egard to his sentiments and to his portrayal of events, lie 
strove with earnestness and honesty to tell the truth. 
Kanngiesser, while on the whole he does not praise our 
liistorian so much as the other modern reviewers, has a note 
upon the topic in question most favourable to his accuracy 
therein, which note wo shall quote in its due place. 

In the first book of The Vandal War it is nanatod how, 
chiefly by the aid of his Hunnish auxiliaiies (whom BoJisariuK 
had contrived to discipliuc, although they seem to have 
inspired terror by their mere aspect), the gr eat captain over- 
threw the aimies of King Gelimir ; how Carthage and othc'r 
cities threw open their gates to the Bjrzantine host ; and how 
anon Gelimir and a largi number ol captives sailed away : 
but how, alas! Belisarius, who would have stayed until 

{ lerfect order was established, was himself obliged to depart 
or that city to clear himself from the slander's of the 
envious; although, fortunately, he left a good lieutenant- 
general — one Solomon — behind him. Meanwhile, the Moors, 
who had already made head against the Vandals, grew 
bolder in face of the feeble oppositiorr of Libyarrs and Romans, 
who had served the Vandals; and many were their raids 
against persons and property. Before telling of these, 
and of the war that followed, Procopius, in his 2nd book,* 
says : “ And, since our narrative has brought us thus 
far, it is needful to tell from the beginning whence the 
tribes of the Moors came irrto Libya, arrd in what manner 
they settled there. When the Hebrews had departed from 
Egypt and were near the borders of Palestine, Moses, the 
wise man, who had been their leader on the journey, died. 


Second Book, chapter 10. 
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Hut he was succeeded in the leadership by Joshua, the child 
of Nave, who led that people into Palestine, and, displaying 
a more than human valour, to<»k possession of the country ; 
and then, overthrowing all the nations [in battle], he easily 
captured the cities, and seemed altogether invincibh*. 
Now, at that time, the coast land from Sidon as far as the 
boundary of Egypt was unitedly called Phoenicia ; and one 
king anciently ruled over the whole, as is agi-eed among all 
who have recorded the eaidiest doings of the Phoenicians. 
In that region had dwelt [until then] very populous nations 
— both Gergesites and Jebusites and other tribes, by what- 
ever name the history of the Hebrews calls them. And 
Avhen this people saw the invading army to be an irresistible 
host, rising up from the haunts of their fathers, they 
departed into the neighbouring land of Egypt. But, not 
finding room enough to settle in (since in Egypt there was 
abundance of people from of old), they journeyed on into 
Libj'a ; and, building many cities, tliey took possession of 
all Libya up to the Pillars* of Hercules ; and down to 
my time they have dwelt [there], using the Pboeniciau 
language. 

“ Moreover they built a fortress in a Numidian city, where 
now stands the city Tigisis, and bears the name; [and] 
near to its great fountaint there are two pillara* made of 
white stoiiej having Phoenician lettere caiwed upon them 
and speaking iu the Phoenician language thus ; * We are 
they who escaped from the face of Joshua, the robber, the 
son of Nave.’ 

“ There were also other tribes already dwelling in Libya 
who, because they had been settled there from ancient 
times, were said to be ‘ sprung from the soil ’ ; and thence 
it happened that Autajus, their king, who wrestled with 
Hercules in Clipeaa, was called a sou of Earth. 

“Moreover, at a later time, all who migrated from 
Phoenicia in the train of Dido, because they had come 
among their kinsfolk already settled in Libya, were readily 
pennitted to build Carthage and possess it. But, as time 
went on, the power of the Cai-thaginians grew great and 
their people numei-ous, and a battle was fought between 
them and their iieighboui’s, the foi-mer colonists, who as 


♦ Gr. orr/Kea, bitUretm, posit, or pillars. 
+ Or imll ; Gr. Kpfpnj. 

^ Or stones ; 
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we said, had come from Palestine, and are now called 
Moors; and the Carthaginians got the masteiy of them, 
and forced them to live as far away from Cartilage as 
possible. And, later on, the Komans, getting the upper 
hand of all men, in war, settled the Moors in the extreme 
confines of the inhabited part of Libya, and made both the 
Cai’thaginians and the rest of the Libyans subject to 
themselves for the raising of tnlmte. But, later still, the- 
Mooi-s, having won many victories over the Vandals, came 
to hold both what is now called Mauritania, stretching from 
Gadeira to Caesarea [that is from opposite Cadiz to Shershelj, 
and most of the districts in the rest of Libya. In much this 
manner did the phases of Moorish settlement in Libya follow 
one another.” 

But Nnmidia is a wide word. Does Proeopius, I asked 
myself, give no other clue to the position of this stone 
record ? Yes, I found that he adverted once, though only 
once, to the vanished Numidian Tigisis; and this allusion 
contains much to help us to fix its locality, besides being 
the pivot of a fascinating tale. At the outset of Chapter 
13 of the same book, he says : — 

“ Now, while these things were happening in Byzacinm, 
Jabdas, who reigned over the Moors m Anrasium, having 
gathered together 30,000 fighting men. was plundering the 
towns and villages of Numidia and cairyiug off many 
Libyans as slaves. And it happened that Althias com- 
manded a guard among tl regular troops attached to the 
forts there ; and, being eager to release some of the cnptivf s 
from the enemy, he sallied out of his fort with the Huns 
that he commanded, being about seventy in number. But, 
deeming that in actual fighting he was no match with 
seventy men for so great a host of Moors, he aimed at 
seizing some narrow passage ; so that, as the enemy were 
making their way through it, he might be able to rescue 
some of their prisoners. Now, since there is no such 
passage in that district (for round all its towns and villages 
there are only gentle slopes), he hit upon the following 
plan: there is a city somewhere* near, Tigisis by name, 
which was at the time well fortified and had a large 
fountaint standing in a narrow pass; this place Althias 


* mv, which may possibly, however, mean somewhat (in contrast with 
the usage of oiba/iij, see p. 239, note *). 
t See p. 237, note t. 
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learnt how to seize, reflecting that the enemy, compellefl liv 
tliirst, would be certain to come to the fountain, no other 
water being at all near. (To all who reflected on the 
<lisproportion in numbers his plan seemed that of a mad- 
inanj 

“ The Moors, after marching in column with hard toil and 
much stifling from the [heat of] summer-time, and probably 
from that cause suflering. from the keenest thirst, came to 
the fountain with a great rush, not dreaming of any 
opposition. But, when they found the water held bj-^ the 
enemy, they all stood still, at a loss what to do, for most 
of their strength was already spent in their craving for 
water. Jabdas therefore came to a parley with Althias, 
and ofiered to give him the tliird part of the booty, after 
which surely the Moors might all quench their thirst. But 
Altliias would by no means* accept the proposal, but 
demanded that the other should fight him in single combat 
on their behalf ; and, Jabdas having accepted the ohallenge, 
it was agreed that, in case Althias was worsted, the Moors 
should drink.” 

1 conclude in the quaint language of an old English 
translator : — 

“ W ho were glad and confident, seeing Althias a lean 
man, not tall; whereas Jabdas was the goodliest and 
valiantest of all the Moors. They were on horseback ; and 
Jalnlas threw first his javelin, which Althias caught flying 
at him in his right hand (which amazed his enemy), and 
Avith his left hand bent his bow (being both-handed) and 
killcil Jabdas’ horse. The Moors brought their prince 
another horse, upon Avhich he leaped up, and ran aAA'ay ; the 
Moors foUoAving in disordei'. Althias recovered the captives 
and booty, and got a great name in Africk for this act.”'|' 

The fountain or well of Tigisis, then, Avas far removed 
from any other; it Avas in a namnv })as8 betAveen two 
heights; and it AA'asvery Avell fortified. Having determined 
this, mj' next step Avas to consult Kiepert’s classical atlas ; 
in Avhich I found the Nuraidian town of Tigisis at a point 
about 45 English miles north of the first slopes of Aurasium 


* ovda/iq, pi iinarily nowfiere, but freely used by the beat authora fw m 
no wine aud not at all (L. and S. Lex.). 

t Translation by Henry Holcroft, Knight (ffwf. IJ’orre* Justinian^ 1653, 
Book II, chap, ix, p. 37), verified by me, except that the first wonls ought 
to be “ The nhole army of ike Moors teas glad?’ 
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(or the Aures Mountains), 185 miles south-west of Cai-thage, 
96 miles west of the nearest point in the old province of 
Bjzacium, and 53 miles south of the nearest coast town, 
Busicade (or Philippeville), being identified witli the Arabic 
settlement that beara the suggestive name of Ain el Bordj, or 
Well of the Castle. It must oc carefully distinguished from 
Tigisi in Mauretania, which is found to have lain in the well- 
watered region of Kabylia, 373 miles from Carthage and 
273 from Byzacium. Still less claim had Tingis, the modern 
Tangiers, to be considered the site of the monument, though 
travellers used to affirm it to be, since it lies more than 800 
miles from Carthage and more than 900 from Byzacium. 

At once I wrote to the editor of the ancient atlas, asking 
his reasons for the identification, and got a courteous reply 
from Herr Richard Kiepert, his father’s successor in the 
great work, enclosing the evidence in the fonn of an 
inscription discovered at Ain el Bordj, which reads as 
folloAvs : — 

FLAVIO VALERIO 
CONSTANTIO 
NOBILISSIMO 
CAESART 

ORDO TICISITANVS 
[D]EV0TVS NVMINI 
[M]AIESTATIQVE EIVS 
EX SVA CONLATIONE 
POSVIT IDEMQVE 
D -MCAVIT * 

Turned into English it would mn : — 

“To Flavius Valerius Constautius, tlie most noble 
emperor, the senate of Ticisis, devoted to his divinity and 
majesty, have, by subscription among themselves, set up 
and dedicated this monument.” 

The writing of C in TICISITANVS instead of G may be 
an imitation of the primitive Latin forms of inscription, 
wherein C stood for the sound or sounds of G, because this 
letter was not brought into the alphabet until B.C. 233 ; but 
it is much more likely that the sound in the name was 
variously pronounced by difierent nations or tribes, even as 
weg and tag in divers parts of Germany are made to end 
with the hard g, the k, or the kh sound, and even as, strange 


* Captu liucrip. Lat., YIII, p 960, n. 10,820. 
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to Bay, the Arabs pronounce the name of another settlement 
'I ogam, while the French call it Taxas; of which more 
anon. 

The explorer who found this important tablet was, as I 
have since learnt, a Monsieur Luciani; and hie discovery 
was first reported in the Journal of the Comtanliue 
Archmological Society for 1878. 

This, said Herr l^iepei’fc (and I have since confirmed his 
words), was the only inscription found at Ain el Bordj that 
alluded to Tigisis ; but he referred me to a Latin account 
of the bishops of Numidia which mentions Tigisis as a see 
{Notitia Epiecoparum Numiditr, N 89). A subsequent 
inquiry wliether any effort had yet been made to recover 
the Canaanite pillars Herr Kiepert could not answer, but 
rofori'ed me for perusal to a description of North Africa, 
tindertaken by order of the French Ministry of Public 
instruction and of the Fine Arts, and to a history of 
Byzantine Africa by Charles Diehl. Of the Constantine 
Archaeological Society and its labours 1 know nothing ; but 
these two books I decided to peruse after a pressure of 
other work was over in the sainmer months, and then in 
the month of October, when a European could walk and 
dig in Algeria, to spend a holiday in seeing what had been 
done or what could be done at the Ai‘ab village of the Well 
of the Castle to find the long-forgotten record. 

TJicrc was then little question in my mind as to the 
accuracy of the story about the pillars; and there is less 
now. Knungiesser, in the note before alluded to, says: 
“ Procopius speaks of the pillars at Tigisis not a.s he is wont 
to do when lie is dealing wtli doubtful and unautheuticated 
accounts, but Avith certainty. Even if he did not, as is 
likely, see those pillara himself, the ambassadors that came 
frani the Moorish chieftains, and the hostages whom they 
brought, may well have given him pi'ecise information, 
while the Homan officers may have eeisily convinced them- 
selves of their existence,” Procopius, again, after accom- 
panying Bolisarius upon his first expedition to Africa, as he 
positively tolls us, in all probability returned with him as his 
assessor, when two 3’eara later he crossed over from Sicily to 
quell a mutiny; the lawj'er and assessor would naturally be re- 
quired to help him in the trial of accused soldiers. The exploit 
of Althias, by which he won “so great a name in Africk,” must, 
when it was knowm, have drawn many leading Bj'zantines 
to visit the scone of it, the w'ell of Tigisis ; and if Procopius 

K 
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was not one of these, as well he may have been, there wouhT 
at least be many to report to him how strangely that welt 
was adorned. Now Augustine of Hippo tells us that in his 
time the Carthaginians and the peasants around Carthage 
called themselves Canaanites, and that the language of the 
Carthaginians was just like Hebrew ; while Jerome also 
says that the I’unic (or Carthaginian) and the Hebrew 
tongue differed little from each other; and Jerome died as 
late as 420 A.i>., and Augustine ten years later still.*' Are 
we to suppose that this Phoenioian lauguage, which had' 
survived the Roman yoke for 500 yeara, was crushed out by 
Vandal rule in 1 (X) ? Of course not. Therefore there were 
plenty of educated men of Punic (Phoenician or Canaanite)- 
speech who could interpret the words upon the pillars to 
Althias and Procopius. 

But an accidental circumstance greatly hastened my 
departure for Numidia. Early in the month of May 1 
learnt tliat a friend of mine, long settled in Tunis, 
was about to start for a fortnight’s recreation, or change 
of emplo 3 ’ment, in visiting the chain of Mount Aures 
(the Aurasiuin mentioned in the second quotation) that 
he might gain a firat knowledge of the Shuwia language 
for a missionary society under whom he works ; and, as no 
has an exceedingly good knowledge of Arabic in its various ' 
dialects, and I had none, I thought the opportunity of 
combining our travels was not to be missed. So, finding, 
through correspondence, that he would be in Constantine by 
Saturday, the 25th, I started from Loudon on the evening 
of the 21st, reached Marseilles very early on the 23rd,. 
leaving thence at noon, crossed the Mediton-anean in 31i 
hour’s to Philippeville, and very early the next morning 
wound my way up through the monutains to that wondrous 
city on a rock, Constantine, the ancient Cirta. 

The following Tuesday morning saw us rumbling in the 
train to Taxas, which I had ascertained to be the nearest 
railway station for Ain el Bordj, from which it is 14 kilo- 
meters distant in the ^eat plain of Behcira el Twila. But, 
finding on his way ^at the Arabs called this station not 
Taxas but Tagasa, and that there was a well 4 kilometers 
off to the south (from which it had evidently taken its name) 
called by them “ Ain Tagasa,” my fiiend reminded me that 


* Quoted in the Annuatre o/ the SocUt^ Archiologiqtie de Coneta/itine 
vol. xix, pp. 103-104. 
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there had been a bishopric of Tigisis, and urged tliat possibly 
tho title on the stone at Ain el Bordj “ senate of Tigisis ” 
referred to a whole district which had really taken its nainc^ 
from tho well still called “Ain Tagasa.” We therefore 
decided to visit this well in the first place. Arriving at the 
spot, we found the rains of a Roman well — many squared 
stones forming a right angle about the spring; while a 
single squared stone about six feet long by two wide and 
thick was lying prostrate hard by. I wished at once to lift 
this and examine the hidden side ; but I was told that we 
must wait until an official, who lived in a house close by, 
had returned home, in three honra’ time. So, being informed 
that there were rains upon a ridge within a kilometer of the 
well and remains of a wall, we ascended the ridge which 
rose from a point about a quarter of a mile away and 
presently came, upon its crest, to the bases of s -veral houses, 
from which parallel walls, seeming to continue theire, ran 
on for a great distance, keeping to the top of the ridge. We 
leanit at the same time that a gi-eat quantity of stone from 
former rains there had been caivied off to make roads with ; 
so we were the more convinced that Avhat we saw were tho 
bases of demolished walls. Moreover, on the crest of a 
parallel ridge starting from the other side of tho well there 
seemed veiy clearly to be a wall standing up several feet 
above the short grass all the way along. But when we had 
covered about 5 kilometers up to another small set of rums 
in the intervening valley, and saw the parallel walls on both 
ridges ruiiuiug more than as far again without meeting, we 
were convinced that, after all, our walls were only denuded 
edges of rocky strata! On the opposite ridge, by which 
we returned, we found the phenomenon still more striking, 
for the face of the rocky wall was divided into oblong 
blocks in two tiers with joints both vertical and horizontal, 
the vertical joints not being continut)us in the two tiem, but 
a joint being over a block and a block over a joint. It was 
only when one carefully examined the top of the rocky wall 
that one Wfis uudecoived by seeing tho joint end about 
two feet back and two blocks imite into one great block in 
the rear. On subsequent journeys I saw ouce or twice like 
formations on other lulls. 

Picnicking upon this ridge witli our .iVrah guides, we had a 
^ort siesta, and then returned to the well, where tho French 
official now allowed and superintended the raising of the 
stone. Alas I there was no writing upon it ; and he declared 

B 2 
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that upon two other blocks that he had carted away there 
was also no inscription, for he had strict ordeis to take every 
inscribed stone to the rausenni at Sigus, a town about 
eight miles to the west of Taxas, where many antiquities 
have been found. But on other grounds I pei*ceived that 
Ain Tagasa could not have been the well spoken of by 
Procopius ; for, even if a to^vn fenced iri by the two ridges 
had guai'ded the approach to the well, the well itself was in 
no narrow pass, but on the open plain. 

That evening, as we waited at Taxas station until eight 
o’clock for the second up train of the day (so scanty is the 
passenger traffic upon those railwaj’s), my friend met with 
Shawis in an Arab house — one (»f the half-dozen dwellings 
that surround the lonely station of Taxas. They gladly 
gave him a host of Shawia w'ords, which he marshalled 
according to sense in columns j^arallcl to those culled from 
other Berber dialects, soon finding Shawia to be a true 
Berber language ; and meanwhile the goodman of the house 
had kusskuss prepared for us and steeped coffee, and pre- 
sently I was called over from the station and warned not to 
wound the hospitable feelings of the goodman by offering 
any payment. This friendliness was the more remarkable 
in that my companion had not shunned to deliver tliem the 
message of his Lord and Saviour. Thus, sitting down with 
crossed legs upon mats spread upon the earthen floor, we 
enjoyed our novel food and our well-brewed drink, when 
what was my pleasure 1'>, learn that our entertainers knew 
of another ancient well only' 4 kilometers on the opposite, 
or northern, side of Taxas station, and one which Europeans 
never approached, therefoi-e all the more likely to have by 
its side the undiscovered pillars of Procopius. The name, 
too, by which it was known to the French Government — 
“ Ain el 'Atash ” — ^was most suggestive ; for did not this mean 
Well of Thirst, and was it not likely tliat by some old tradi- 
tion it got the name in memory of the baffling by Althias 
of the thirsty Moors! It is true tlmt present-day Arabs 
had forgotten this tradition, if it ever existed, for they 
instead called the spot El G’soor — the strougholtls, while 
the name “ Well of Thirst " may have been given to it simply 
because the French map makers found the well dry, as it has 
long been. But we were determined to see and search for 
ourselves. Unfortunately there was no sort of inn at Taxas ; 
so we had to return that night, more than two hours’ 
journey by rail, to Constantine. But we were determined 
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to <!omo back the next morning, hire horfios, and visit both 
Ain el JBordj and Ain el ’Atash, which lay almost on the way 
to it. I may add that the usual route for Ain el Bordj was 
not through Taxas but through Sigus, so that Aiu el ’Atash 
was seldom or never seen by Frenchmen, few of wliom know 
even that thero is such a place as Ain el Bordj. Tourists f»t 
course never visit these mere mins, which contain no restored 
temples, baths, and gateways like those of Lainbcssa and 
Tim gad. 

Alas! when we returned early on the moiTOw, and my 
friend had gone to the Arab's house and asked him to find 
horses for the expedition, a stranger introduced himself to 
him as the Kaid of Ain ol Box*dj, who had control both of 
that settlement and of Ain el 'Atush, and s^iid that no one 
must visit either place without his permission ; nor could lie 
give it unless he first received instructions from the 
administrator of Ain M’lilla — to which plai'e if we had gone 
by rail, wc reckoned that we should nave lost two days. 
The end of it wms that we had to employ our horses to take 
us first about 2(' kilometers out of our way, so that we might 
get permission, if possible, fi-om the brigadier, or chief 
constable, at Ain Faknin. Armed with his permission, we 
returned to Ain cl ’Atiisli. At this pla-'e we found a very 
large round well ivith a well preseiTed wall about it ; but 
at a depth of about ,50 feet the stones 1 threw in sank into 
mud. On two sides of it the ruins stretched, nine in number. 
They were stately ruins with largo chambers, around which 
the broken walls stood uji frequently 5 feet high, wdth 
posts 6 and 8 feet, and many a pillar, trough, and pipe 
cut in stone, the outer and inner iuclosure of an atrium 
being distinctly traceable in one case by the rows of pillars 
still erect. We bedh searched carefully for inscriptions; but 
not one did we find, until Avhen the sun was nearly setting, 
and our muleteer had twice urged us to depart, and wlieu 
it was too late to send to the nearest Arab camp for a pick 
and shovel (if, {)erchance, they had anj’), I lighted upon a 
stone buried ucarly to its heaa but clearly faced with a hard 
black enneut as though for carving on. I made a note of 
its position and have since told the Constantine Archafological 
Society about it. But, whatever it Avill show, it can hardly 
be the inscription of Procopius ; for it was not near the avcII, 
nor did this well lie in a uan-ow pass between two heights, 
but still far into the sumo groat plain. 

Thus false scents and olficial hindrance had prevented me 
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hitherto &om reaching my longed-for destination (although 
our visits to Ain Tagasa and Ain el ’Atash had been 
negatively useful); and the exigencies of the programme 
of my missionaiy friend, Dir. George B. Michell, forced me 
when next we quitted Constantine to accompany him and 
another missionary, Mr. James Lochhead, who had been 
my host there, upon a tour to the south and south-east to 
view the tomb of DIassinissa, the city of Timgad, aud other 
ruins nigh thereto. 

But on the 9th of June, with the full sanction ot 
the Pi’ofect of Constantine, and accompanied by Khoodhir, 
a Chiistian Arab youth, I made my way to Ain Abid, 
a market town fifteen miles north of Ain el Bordj, meaning 
to sleep at its inn, so as to start early in the morning and 
look round Ain el Bordj before the heat of the dav. 
At a quarter to five we were in the saddle ; and, mostly 
walking but sometimes trotting or amlding, we crossed 
a great plateau covered with barley and bearded wheat for .a 
little over six miles, and then pierced a range of hills and 
wound our way down and througli thein for three miles 
more, until at half-past seven we were watering our horses 
at the French fountoiu of Ain cl Bordj, adorned with a 
Boman pillar at its head. 

We were standing at the mouth of a pass, and looking 
up it to the north we saw on the left the heights down and 
ai'ound which wc had been coming, and on our right a steep 
slope covered with th «niiu8 of an ancient city, while 
another hill was seen beyond it severed from it by a deep 
ravine. About 200 yards up the pass -was a Boman 
fountain with a set of stone troughs feeding one another, 
and to the left and a little behind it a solid piece of wall 
about 4 feet high, probably liuman, coverea with slabs 
and forming a right angle that embraced a tiny pool, while 
about 200 yards farther the first traces of the spring v'ere t(» 
be seen amid moist, rank grass. 

On the other hand, as Ave had crossed the upper plateau 
from Ain Abid and descended through the hills, covering 
9^ miles, we had uot passed a single Avell, or seen one to the 
right hand or the left, still less any stream of water ; and 
om’ Arab guide assured us there was not one. The only 
house that we saw all the way — a new farmhouse upon the 
northern slope of the hills, Avith a group of new buildings 
about it, the property of a French settler — may have 
possessed a new avcII recently bored ; but tlie guide declared 
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•that it had none, and in any case it must have been qnitfe 
u recent boring. Again, sonth-eastward and south-west- 
ward along the hills we had crossed there was no spring as 
far as Ain Faknin, eleven miles off one way, and probably 
as far as Signs, ten miles off the other way, while southward 
there was not one up to the muddy well of Ain el Atash, 
■(> J miles distant ; and the little stream that flowed forth at 
our feet spent itself in' a couple of miles on the thirsty 
ground. The hills near at hand looked arid, but especially 
the further of two that encroached to the south upon the 
Ijlain of Behira cl Twila ; from top to bottom it showed not 
the slightest sign of vegetation, and was consequently known 
us the Bald Mountain. 

Thus at Ain el Bordj were two of the special features of 
the well of Tigisis most clearly displayed. The third was 
also visible. A large fragment of the city wall, about 
20 yards long and 18 feet nigh, crowned the slope on the 
cast side of our pass, while fragments stretched along the 
<leBcending brow of the cliff until they almost touched 
the Roman fountain. Right eas)’^ must it have been to pro- 
tect the fountain from all intruders by means of archers 
posted on the wall. And how substantial that wall was! 
It had a facing of squared stones both inside and outside 
18 inches thick; udiile between the facings lay 4 feet of 
rubble stones, mostly of great size. The squared stones 
tliat had once covered the rest of the wall were strewn over 
the rrrined site of the town in vast confusion. 

That site itself measured about a third of a mile from 
south-east to north-west by a quarter of a mile from south- 
west to north-east, and the series of Arab huts upon it and 
as many more dismantled huts were walled with its fi-ag- 
ments and sometimes upheld by its pillaiu 

The Arabs were eager to show me inscriptions, and I 
copied ill all seven Latin ones, which I show you to-day; 
but I could not hear of a single one in any characters but 
Roman, although I carefully drevr both Phoenician and cunei- 
form characters and showed them to our guides as patterns. 

Our guides were tolerably exacting, for they made me 
pay in all 4 francs 50 centimes for the privilege of looking at 
and copying the stone writings ; but a man brought us a bowl 
of sheep’s milk and charged us nothing therefor. The 
Arabs in Algeria regulai’ly milk their ewes. It was the 
second time in niy life that I had tasted sheep’s milk ; and 
this time I found it delicious. 
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It took me a good while to visit the different inscribed 
stones, clear away rubbish in some cases with a pick or a 
knife, and copy them, examine the size of the city, photo- 
OTaph the wells, and pay an abortive visit to the bouse of 
rae^^aid, a mile and a half away. So I was glad of a 
two hours’ break in the middle of the day, duinng which I 
lay on a mat in an Arab hut propped against a Roman 

{ tillar, and presently enjoyed kusskuss and hard-boiled eggs, 
n I’eturu fc)r those comforts I handed my host two francs, 
being careful to use a phrase that I had leanit to be 
customaiy, “For your son I ” 

The sun had just sunk to rest and the Arab dogs were 
barking memly and running wildly about as our horaes once 
more entered the precincts of Ain Abid. I had seen and 
confirmed the identity of the fountain of Tigisis ; and, if 
fmids had permitted, I could scarcely have done more, fur 
the Prefect had told me that without the sanction of a 
Department of State I might not lift a single stone from tho 
ground. 

I returned to Constantino next moniing: and, before 
quitting my hospitable headquarters, I explored the 
wonderful Gorge Bhummel which half encircles the tOAvn 
at the back and is 400 feet deep. Thei'e I saw the two 
baths of warm mineral water, passed under the tunnel in 
the limestone rock, 150 feet liigh and 200 yards long, beneath 
which the river pursues its hidden way, and observed the 
Roman forum, gatewaj,hnd aqueduct built upon the tunnel, 
and yet more than a hundred feet below tlie graceful bridge 
whicu now leads from the city to tlie railway. 

That bridge I crossed for the last time at six o’clock on 
the morning of the 13th of June. I was in Pliilippeville 
about nine, and had just time to visit the Roman tlieatre and 
eat a limch when tho steamer started which carried me back 
to Marseillca 

Arriving in Paris on tlie night of Monday, the IGtli, I next 
day called at the office at the Ministry of Education which 
has control of public monuments; and its head presently 
referred me to Professor Cagiiat, of the Institut, “whom,” 
said he, “ we should ourselves have to consult ore we gave 
permission to an outsider to excavate.” The professor was 
most kind, and gave me a veiy long interview ; in the course 
of which we consulted all authorities, and found that five 
out of the seven inscriptions that I had copied, although 
not of great consequence, had not been seen by Europeans 
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before, as also that the Archaeological Society of Constantine 
(of which I now for the fiitit time heard) had made some 
search for Procopius’s pillara in 1880, but had had to 
abandon the search for want of funds. They had, however, 
as they expressly said, been encouraged to look further ; for, 
after digging at a certain point three trenches 1 metre 
40 cm. wide and about 100 metres in total length and 
meeting as a triangle, they had come upon a group of pillars 
of many different heights and diametere, which had evidently 
been brought together from divers parts of the city; and 
they judged it likely that the inscribed pillars of Procopius 
had been brought to the same point along with them. The 
report of the same society tells that the Arab historian Bekri, 
who wrote in the eleventh century, speaks of this Tigisi as a 
flourishing city in liis time ; and it is likely that some Berber 
chieftain of those days gathered pillars from divers quarters 
to adorn the forecourt of liis palace ; and, if so. he probably, 
for curiosity's if not for beauty’s sake, caniod the fountain 
pillars bearing that strange inscription in a forgotten 
alphabet along with them. 

Again, the desire to preserve what still was regarded as a 
tribal heirloom from the risks attending the numerous 
sieges c»f those days may equally have led to its being 
carried from its exposed position by the well to the heart of 
the city, wliore tlie group of pillara was found. 

The pn)fessor'8 advice to me was to get English 
antiquarians a ml students of Bible history to help the 
Constantine society to complete their task rather than 
attempt to curry it out myselt alone or with English friends ; 
since the Arabs would charge Englishmeu for every foot of 
earth they stirred, wliereas the French society has a legal 
right to dig whore it will. And. indeed, a society that 
directly the site was identified surveyed it and began 
excavating upon it ought rightly to be ti'eatcd as captauis 
in any further digging into this mino of history. 

At the end of last iSeptember, after further peinisiug the 
reports of the ('onstantine Archaiologicul Society at the 
British Museum, I wrote to the Society’s President, 
Mens. Gustave Mercier, telling him of my visit to the three 
possible sites of the Nuiniuiau Tigisis, and how I had 
confirmc'd Mens. Luciani’s identification of it with Ain el 
Bordj, expressing my gi'atitude to them as pioneers of the 
important search, and giA’ing Aveighty reasons AA"hy they 
should roueAv it ; aud two mouths later I got a most cordial 
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and gratifying reply, in ■which the President said that the 
Society had resolved after reading my letter to incorporate 
its sub^nce in their aunnal report, and at an early date to 
recommence the digging at Ain el Bordj. I’d this I quickly 
replied with hoarty thanks, and a question whether monetaiy 
hmp from England would be agreeable to the Society, 
in case they had not funds enough to complete the work ; 
and an answer came in February that the Society were 
deeply touched by my offer to raise funds for them, but to 
accept funds from a foreign source would tend to create 
difficulties for them (doubtless because of the strong 
anti-English feeling recently shown in Algeria). On the 
other hand, wrote the President, if the Society’s fresh 
operations did not bring the precious monument to light, 
my English friends and 1 should apply direct for permission 
for ourselves to excavate at Ain el Bordj. Unfortunately 
the Society's funds would allow them to make only a 
summary ” search, but Ain el Bordj was “ inscribed on the 
programme of their next operations.” In his former letter 
^lous. Mercier had said that ho would let me know what 
were the results of their fresh excavations; and, if those 
are in the least encouraging, the Christian men of England, 
the lovers of Bible antiquities who desire to make the stones 
bear further witness to the Divine record, should not rest until 
they have searched every corner of this ancient Libyan town. 

If this old stone record is again brought to light, it ■will 
not only give us another* striking proof of the truth of Bible 
history, but it ■will most probably establish a momentous 
point of chronology. We cau hardly suppose that the two 
pillai'B jointly contained the one bare sentence quoted by 
Procopius, lather is it to be expected that they contain 
the whole narrative of the migration of the bands of 
Oanaanites which he himself recounts ; and, if so, in telling 
that these failed to settle in Egypt, does not tlie inscription 
say what king of Egypt refused them a dwelling-place 
there? Thus wo should establish from Israelitish and 
Egyptian sources combined the precise date of the Exodus ; 
thus would be ended the seeming conflict between the 
lapse of time noted at the founding of Solomon’s temple 
and the period obtained by summing-up the yeazs of the 
Judges; and thus, too, wo should make sure whether the 
Tell Amama tablets do or do not z-ecount fronz Canaanite 
contemporazies the Dmue conquest of Cjinaan by the hazzd 
of Joshzza. 
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Discussion. 

The Chairman. — am sure we shall all join in thanking Mr. 
Bouse for the very interesting account he has given us of his 
researches, and we shall be glad to hear any remarks upon it. 

The Secretary (Professor Edward Hctt). — I might mention 
that the late Sir Lambert Playfair, who was Consul-General of 
Algeria for a number of years, and whom I had the pleasure of 
knowing, and meeting at the British Association from time to time, 
has written a very fine work on these Aurcs mountains and the 
remarkable Boman remains that are found therein. 

I do not know whether I might give you a little anecdote that 
he told mo himself. On one occasion when his party were about 
to explore these mountains they entered one of the valleys and 
seated themselves on the grass, and having bronght ont their pro- 
visions for the mid-day meal the wild inhabitants came down from 
the neighbouring mountains and assumed a threatening attitude 
towards them. They stood around and became moie and more 
threatening. The explorers hardly knew what to do ; bnt one of 
the party suggested a plan which was absolutely successful. They 
brought out some pots of jam, and opening them, they distributed 
the jam amongst the natives, with the result that they became 
friendly and no longer offered any opposition to their proceeding. 
{Laughter.] 

The Chairman. — I think wo are all extremely indebted to the 
author of the paper for the minute and acenrate observations 
which ho has made in regard to this very interesting passage of 
Procopius’s. It is true that we have uot got the stone yet ; bnt we 
have evidence of that accuracy of mind on the part of the historian 
that leaves little doubt that he is describing what he had seen, and 
that no doubt he was a witness to the truth of that which he had 
■observed. It is wonderful how, since I was a boy, the discoveries in 
Nineveh, Greece, and other places have verified the old historians, 
and in some cases more than verified them. Careless writing was 
■cei’tainly not a characteristic of those writers, and I think there is 
great reason to accept this statement of Procopius. 

Professor Orchard. — The lecturer has done three things. He 
has helped to establish the voracity and trustworthiness of Proco- 
pius as a writer. He has done something in finding certain 
evidences of Tigisis and of these wondei-fnl pillars. And he has 
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done Bometbin^ in gettinji^ into toach with tbe Constantine Arcbte* 
oli^cal Society. I am sure we wish sncoess to tbat society in ita 
fatnre efforts to discover these wonderfnl memorials of Joshua’s 
conquest in Canaan. If that society does not find them we shall 
heartily desire that our lecturer, or another gentleman equally well 
fitted, should go out with the object of completing the investigations. 
That these pillars exist cannot, I think, be doubted ; so we shall 
look forward with hope, as well as interest, to the future. 

Mr. Woodford Pilkinqios, C.E. — I must say that I think the 
lecture we have beard to-night is one of those instances of 
the great use of populai' institutions of this kind. The Victoria 
Institute was so called after her late gracious Majesty, and I only 
hope it may continue to be as popular in the present reign as it 
was in her own long reign. Institutions of this sort, which are 
outside pnrely technical institutions, render a great service to the 
country. I belong to one of those technical institutions (the Civil 
Engineers), and it is very difiScult to awaken popular intei-est in 
them, because they are so purely technical. But institutions of 
this kind can be made popular, and I think our experience to-night 
affoi-ds a remarkable instance of the way these institutions may do so. 
Some may say, “ Well, Mr. Bouse w'ent after a stone that he never 
found.” But he found a great many interesting facts in connection 
with that stone, and got himself connected with societies in France 
which 1 hope will lead t its ultimate discovery. 

I do think Mr. Bouse has developed a gift, latterly, very much 
in the direction in which a kind Providence has invested him, viz., 
a power to make himself generally useful. 

The subject to-night as regards the history of these stones of 
Joshua is very interesting. The discovery of stones in modern 
times has done much, as we ail know, towards throwing light upon 
the statements of the Bible in days when rationalism is doing so 
much with the object of disproving them. The Moabite stone is 
a case in point of peculiar interest. One of the most wonderfnl 
discoveries of this age was the reading of the hieroglyphics of 
Egypt when a Frenchman found out their interpretation. 

I hope every opportunity will be given to Mr. Bouse to prosecute 
his work, and I am sure we must all be deeply grateful to him for 
bringing forward this interesting subject. 

Mr. Bouse having replied, the Meeting separated. 



ORDINARY GENERAL MEETING.* 
Rev. F. a. Walker, D.D., in the Chair. 

Tlie Minutes of tlie last Meeting were read and confirmed. 
The following elections wore announce<I ; — 


Tlie Secbetarit (PiMf. E. Hull, M.A., LL.D.) read the following on 
the “ Submerged Hivcr-V alleys of the Atlantic ” ; — 


A COMJfUNICATION ON THE 

SUBMERGE]) RIVER-VALLEYS OF TBE ATLASTIO. 

By the SKCiiEiAHV, Professor Edward Hull, LL.D., F.R.S. 

Those members who have taken an interest in the investigal ions 
I have had the honour to lay before the Institute from time to 
time on the above subject, will probably be pleased to learn that 
I have recently had two condrmatory statements regarding my 
cnnclnsions drawn from distinct and independent souiees. It 
will be recollected that from the plan of tracing the isobathic 
contours (or lines of equal depth) on the Admiralty charts, I was 
able to show that most of the river-valleys opening on the North 
Atlantic Ocean from the coasts of the British Isles and Western 
Enrope— and, indeed, of Africa as far as the Congo, after 
traversing the Continental Platform and descending to great 
depths, opened oat on the floor of the abyssal ocean at a general 
depth of 1,200 fathoms (or 7,200 feet) below the surface of the 
ocean ; and from this it was inferred that at the time when these' 
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diaimelB, or canons, were being eroded down to tbeir floors, the- 
region must hare stood about 7,200 feet higher than it does at 
the present day. A great many leading geologists and men of 
ecienoe hare, to a greater or less extent, accepted my conclusions 
as borne out by the contour lines — but there are others who- 
donbt or disbelieve them altogether. 

Amongst the former was, till recently, Lord Avebury, F.R.S., 
who has just brought out an elaborate and interesting work on- 
The Scenery of Etigland, of which his lordship was so good as to 
present me with a copy. I was gratified to find that my investiga- 
tions had received recognition in very handsome terms, but with this 
was added a statement of caution to the effect that I had, perhaps, 
carried the argument farther than the facts entirely warranted. 
On seeing this, I wrote to Lord Avebury to say that if he would 
allow me I would be glad to show him the charts with the contour 
lines in order that he might satisfy himself as to whether the 
caution was justified. Accordingly, on a prearranged day, I took 
the charts to bis house, and for half-an-hour he went over them 
very carefully, satisfying himself on the various points of interest 
or difficulty — and I left the charts for some days in his keeping. 
The result was that I received from him a note dated 27th April, 
in which he says in reference to the now edition of his book which 
he is preparing, that after seeing my charts he is omitting the 
sentence (p. 106) in which he expresses the “cautiou.s doubt" 
above referred to; practi-ally recognizing that the conclusions 
I had arrived at jrere justified. 

The second confirmatory statement is of a totally difierent 
nature, and though confirmatory of the view of the great elevation 
of the European lands at which 1 had arrived, is based on physical 
or biological evidence. Professor W. C. Btogger of the University 
of Christiania, in a recent work Om de Senglaciale og Postglaeiale 
niva^orwndringer i krietianiafeltet, states (p. 683) “the occurrence 
at great depths in the Norwegian sea of the high Arctic fossil 
shallow water mollusca of the Yoldia-fanna is explained by the 
h^othesis, that the sea-bottom daring the time of the greatest 
ice-sheet of Europe, must have been uplifted at least 2,600 metres 
(8,328 feet) higher than it is at present. In a discussion of this 
hypothesis, Dr. Frithjof Nansen concludes that the explanation of 
the occnrrence of these arctic shallow water fossils at great 
depths in the Norwegian sea by the theory of transportation by 
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floating ico or icebergs i.s extremely improbable. If so, no other 
explanation is left than the snpposition of a former uplift of the 
sen bottom.” It will be observed that the amount of the uplift, 
as well as tbo special epoch referred to, closely coincide with those 
which have been determined in my essays read before the Institute, 
namely, 7,200 feet of uplift at the commencement of the glacial 
epoch. The great uplift and the glacial epoch are, as it appears 
to me, contemporaneous, and clearly stand in the rolation of cause 
and effect. 


The following paper, by Thomas Chaplin, M.D., on “Some Diseases 
meiitiuned in the Bible,” wa.s then read b^- the Seeretar}’ in the absence of 
the author ; — 


ON SOME nrSEASL'S MEXr/OXED IN THE BIBLE. 

By Thomas Chaplix, Esq., M.D. 

T he (liseaHos iniiiitioned in tho Bible, especially then* 
of the Old Testament, form a study of imicli diffi- 
culty. In some instances only the name of the disease is 
given, and the precise meaning of the term has to he inferred 
from its etymology, its rendering in early translations of the 
Scriptures, or the traditional interpretation of it handed 
down by the Jews. In other cases only certain local affec- 
tions or symptoms are mentioned, which may or may not be 
sufficient to determine the nature of the disorder. Thu.s "U'e 
are told tliat King Asa “in the time of his old age was 
diseased in his feet,’’ but there is nothing to show what was 
the character of the disease ; whilst the account in 
2 Kings iv., 18-20 of tho death of the Shuuammite's child 
leaves little room for doubt that tho cause of death was 
either sunstroke or inflammation of the membranes of tho 
brain from exposure to the sun in the harvest field. Such 
cases are of trequeiit occiiiTence in that countrj’ at the 
present day. A further difficulty aiises from the fact that, 
in early Biblical times, even the wise and learned did not yet 
Imow iiowto describe diseases with perspicuity and accuracy. 
Medicine as a science was not yet born. It is partly owing 
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to this that, even to the present hour, many doubts and 
differences of opinion exist as to the nature of the “ leprosy,” 
so called, of the tliirteenth chapter of Leviticus. In some 
instances, also, such a word as “ plague ” or “ pestilence ” is 
used without any attempt to indicate its nature, and some- 
times it is simply told that the angel of the Lord smote the 
people. 

Ine age in which the New Testament was written was 
more cultured. The Greeks had then already taught the 
world to u-se terms with precision, and medical writers had 
learned to describe diseases accurately, and had given names 
to some which have continued in use to the present day. 
St. Luke was himself a physician, and his allusions to 
diseases are marked by the use of words and phrases which 
only a physician would have used. So marked is this 
characteristic of the third gospel and the Acts of the 
Apostles, that it has been put forward as evidence that these 
books were wiitten by the same author, and that ho must 
have been a medical man. 

1, Biindtiess . — Diseases of the eyes are very prevalent in 
Egypt and Palestine. Probably in no other countries ave 
there larger proportions of blind people. At the British 
Ophtiialmic Hospital at .Temsalem almost every kind of 
eye disease comes under treatment. The most common is 
severe inflammation, which prevails especially in summer and 
aiftumu. It is thought to be caused by tlie ‘‘ hlr»om ” or the 
sacchaiine matter of f fh figs and grapes, by tlie intense 
light and heat of the sun, by air filled -with dust, and 
especially by the damp winds of evening and the dew. It is 
very contagious, and a frequent cause of blindness, 
especially if neglected. It also produces chronic and often 
incurable disease of the insides of the eyelids, rendering 
people tender-eyed, as Leah was. Another kind produces 
small ulcers, which sometimes peneti-ale the cornea, and 
lead to the destruction of the sight. It is not uncommon to 
see two blind men walking baud in hand, each feeling the 
way with his staff. As in onr own countiy, children are 
often leaders of the blind. 

The man who was bom blind probably had cataract, 
which is sometimes congenital. St. Paul’s temporary loss 
of vision was miraculous; yet, as the Almighty frequently 
works llis wonders through natural causes intensined cir 
bmught specially into operation, we may suppose that the 
“light from heaven above the brightness of the sun” 
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paralysed the optic nerve, and produced amanronia or gutta 
aerena. The blindness of the men of Sodom ((Jen. xix., 11) 
and of the Syrian army (2 Kings vi., 18) was in all 
probability of a similar kind ; pemaps also that of the 
sorcerer Elymas (Acts xiii., 11). 

2. The Boils and Jilaina from which the Egyptians suflered 
because Pharaoh would not let the people of Israel go 
{PJx. ix., 10) were, iu all probability, the result of blood- 
poisoning. For, first the waters of the Kile liad been “turned 
into blood,” and the fish in it died and stank ; next came the 
plague of frogs, which “ died out of the houses, out of the 
villages, and out of the fields. And they gathered them 
upon heaps : and the land stank ” ; after this followed the 
plagues of lice and flies, and then a “ very grievou? murrain ” 
occuiTed, so that “all the cattle of Egypt died,” and much 
])olluted flesh was doubtless consumed by the people. In 
llebrew the word translated “ IkuIh is |''nip (shek/un), which 

signifies to be hot. burning, or inflamed; and the “blains” 
nyjlVlM (rendered by the LXX. <f>\vicrLBei:) are the pustules 
containing matter or a small “slough,” which “ break forth ” 
from the inflamed base of the boil, in modern medical 
language this Greek w(wd has its representative in a term 
which is defined to be “ an acute pustule with an inflamed 
base.” Boils are sometimes epidemic, even in civilised lands, 
and are very prevalent iu such countnes as Egypt. The 
kindred disease called ecthyma is also common. It has Lem 
suggested that these boils and blains were smallpox, or 
perhaps a kind of carbuncle (anthrax) allied to that caused 
by handling the fleeces of diseased sheep, and known in 
England as “ woolsorter’s disease ” when occurring in man, 
and “ splenic fever ” in animals. But it is not certain that 
smallpox existed at that early period, and as none of the 
Eg^'ptians are reported to have died of the “boils and the 
blains," it is probable that a less severe, but very painful and 
disriessing malady is indicated. Yet it is remarkable that it 
alTected animals as well as men. 

3. Bowel Disease. Bloody Flux . — The disease threatened in 
the writing which came to King Jehorain from the prophet 
Elijah (2 (Jhr. xxi., 15) was apparently epidemic dysentery. 
“ lintil th}-^ bowels fall out by reason of the sickncfjs day by 
day ” is a graphic popular description of one of the most 
serious symptoms of this disease. It is also scientifically 
correct in reference to those cases in which the lining 
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membratie of the bowels mortifies and is cast off. Dysentery 
is a very common disease in Palestine and other countries 
bordering on the Mediterranean, and is frequently accom- 
panied by copious discharges of blood. The bloody flux 
of which St. Paul healed the father of Publius at Malta 
(Acts xxviii., 8) is called by this name and may have been of 
this character. But the use by St. Luke of the plural 
{vvperois:) for the fever which attended it has been thought 
to indicate some form of remittent or intermittent fever. 
Possibly it was a case of typhoid (enteric) fever, in which 
haemorrhage from the bowels is of frequent occuiTencc. 

Herod Agiippa is said by Josephus (Antbjuitii’s of the 
Jews, xix., 8, 2) to have died of an acute and violent disease of 
the belly, which carried him off in five days. Whether this 
was dysentery or not it is difficult to decide, and as the 
disease was attended by another very remarkable symptom 
— "he was eaten of worms" (Acts xii., 23) — the subject will 
be discussed below. Among the symptoms of the com- 
plicated disorder of which Herod the Great died, ulceration 
of the bowels is mentioned, and the chief violence of the 
pain lay in the colon (Joseph, ib. xvii., <>, 5). Antiochus 
Epiphanes also is reported (2 Macc. ix., 5 et seq.) to have died 
of " a pain of the bowels that was remediless.’’ 

4. Consumption . — It may be doubted whether the word thus 
transliited in Lev. xxvi., 16, refers to a disease or to a condition 
of social want and srfFering. The LXX. has diropla, the' 
Vulgate egestas, both 6f wbich terras might be rendered 
“poverty.” Consumption (phthisis), however, is not un- 
common ill Egj'pt and the coast towns of Palestine, and 
other forms of wasting diseases are frequently met with 
there. 

5. Demoniacal Possession . — ^Mnch difference of opinion has 
existed with reference to this snly’ect. On the one hand, the 
symptoms manifested by some persons said to have been 
possessed with a devil being not unlike the symptoms of 
insanity or epilepsy, or sorao allied disorder, the expression 
“ possessed with a devil ” has been thought to be merely the 
popular way of speaking made use of by the inspired writer, 
without indicating the actual existence of such possession. 
On the other hand, those instances in which the devils spoke, 
and especially that in which they besought the Lord to send 
them into the herd of swine, can be explained on no other 
supposition than that of actual demoniacal possession. Our 
Lord certainly recognized the fact of “ possession ’’ (Mark v.. 
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8, 9), and it cannot be supposed that He was ignorant of the 
true nature of these cases, or could give any countenance to 
popular error respecting them. It has been observed that it 
18 chiefly at the time of our Saviour’s ministry on earth that 
people are said to have been thus “ possessed,” and that the 
phenomenon ceased' at an early period after His ascension, 
as if the prince of tlie devils had then been permitted to 
make special effbids to counteract the influence of the 
presence and power of the Son of God. If this is the right 
view, the question of demoniacal possession becomes removed 
from the category of mere bodily diseases, and is foreign to 
the subject of this essay. 

In Palestine there still occur remarkable instances of 
mental and nervous disorder, which are ascribed by certain 
classes to possession ; not always possession by a “ devil,” 
but by the spirit of some deceasecl person or of an animal. 
Such a spirit is called by tlie Jews dibbuk, something that 
cleave* or eticht. 

6. Fever* of various hinds are exceedingly frequent in 
Mediterranean countries ; and in Palestine itself, which has 
in its small extent a great variety of climatic conditions, 
almost all the known varieties of febrile disorder are met 
with, exce])t one or two which occur only in the tropics. 
Typhus and typhoid, remittent and intermittent fevers in 
their several forms, scarlet fever, smallpox, measles, dengue 
(or break-bone fever, called by the Ambs “the father of 
knees,” because of the knee-pains which accompany it), are 
some of the fevers which every now and then become 
epidemic, and (with the exception of dengue) lead to great 
destruction of life. There is reason for believing that many 
of these Avere known in ancient times, and are signified by 
various words used in the Holy Scriptures. The “fever,” 
the “ iiiflaramation,” and the “extreme burning” of Deut. 
xxviii., 22, are doubtless forms of fever knoAvn by those 
names at the time the book Avas Avritten. nn^J? (kaddokhatJi)^ 
translated “ fcA'er,” is a Avoi-d still in use Avith the same 
signification among the Jews of Eastern Europe and the 
Levant A\'ho mingle Hobi-eAv Avith their ordinary speech, 
I have even heard it used in Loudon. DpS*? {daleketJi), 
“inflammation,” probably indicates a violent fit of ague, as. 
denoted by the ptyei of the LXX. : Avhilst ^mn {Juirhur} may 
mean some internal inflammation, such as pneumonia or 
pleurisy, or possibly a cutaneous affection producing great 

s 2 
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burning or imtation, like erysipelas, prickly heat, or itch 
(yfrtopa), Avhich is the rendering oi the Septuagint. Kashi, the 
great Jewish comnjentator, calls it “ a disease which makes 
the body very hot, and produces thirst for water.” 

There is nothing to show what kind of fever the mother- 
in-law of Peter (Matt, viii., 14) or the son of the nobleman at 
Capernaum (.lohn iv., 52) Avere afflicted with, except that 
St. Luke calls the first “a great fever,” and tlie severity of 
the Latter may be infeiTcd from the Rtatenicnt of the father 
that Jiis son “ was at the point of death.” In all probability 
both were sutfeiing from some grave form of continued 
fever, perhaps t 3 ’^phus or tj’phoid. 'riu're does not seem to 
be any ground for supposing that Hie disease w'as in either 
case intermittent fever, aird that the subsiileiu'e of the fever 
was a natural termination of the paroxysm. The Greek 
physicians divided fevers into the preutev and the lesser, and 
St. Luke would not have used tin* term “ gTeat fever” for an 
ordinaiy ague ; whilst, as to the otlier case. bo 3 '.s seldom or 
never die of ague. 

7. Leproxy . — Of all the diseases which afflict humanity, 
leproB}' is one of the most tcmble. It infi'cts the w’hole 
body, prodrrciug hideous distoi-tion of the features, falling of 
the hair of the eyebrows and face, swellings, ulcerations, 
contractions of the fingers and toes, Avhir-h oftin drop oft’, 
leaving onl^v the stumps of the hands or feet, loss of sen- 
sation, so that the atfe' ted parts caij bo bui-ned without the 
patient feeling it. dimi.itition of muscular power, hoarsonoRs 
of voice, the sufTerer speaking in a strange, unearthly 
Avhisper, a repulsive odour, and lingering death, which i.s 
usually preceded by a kind of dysentcay. 1 ’avo principal 
forms of the disease are descril»cd; one in Avhich tubercles 
form in the skin of the face, ears, arms, and legs, and often 
in other parts of the body also, and the other attended by 
peculiar eruptions and idcemtions, Avith loss of sensation and 
muscular poAver, The former is calk'd tnhercular, tlie other 
aiui’xthHie leprosy. They do not a])j)(ar to be essentially 
distinct diseases, as mixed cases occur i)artaking cjf the 
characters of both. Nothing can be more loathsome than 
persons in the advanced stages of this frightful malady, and 
in cA^ery age they have been ohjeets of abhorrcnc'c, and 
forced to live apart from their fellow men. There is no 
reason to doubt that the lepers who sat at the gate of 
Samaria (2 Kings Adi., 3), the kings ITzziah and Azariah, who 
“ dwelt in a several Louse/’ the ten men who were healed by 
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our Lord on His way through Samaria (Luke xvii., 12-14), 
and others were afliictod with this disease. 

But from ancient times down to a quite recent period, 
persons suffering from other loathsome diseases besides true 
“ leprosy ” or elephantiasia were banished from their homes 
and sent to live amongst the lepers. It is said that in 
Europe, at one time, as jnany as 7;> per cent, of the inmates 
of the Lazar houses were not afflicted with elephaidicLaia. 

A very great deal has been written about the leprosy of 
the Bible, more particularly udth reference to “ the law of 
the leper” in the l.'ith chapter of Leviticus. Yet it must bo 
owned that the subject is even now by no means clearly 
understood. The circumstance that the expression ya3 njnU 
nep’a tzar'cuith, has been ren<lered in the translations by the 
terms \eirpa, hprn, upiiears to have caused much 

misunderstanding, and led expositors astray. Lepra is 
explained b}' all nuHlical writers to be derived from Xeirw, a 
scale, and it has therefore been supposed that this so-called 
“ leprosy ” must 1 le one of the numerous skin diseases accom- 
panied by the formation of scales on the surface ot the 
cuticle. Yet there is not a word distinctly referring to scales 
in the whole chapter, though doubtless certain scaly diseases 
would be amongst those which were to bo brought to the 
priest. Then, as the term “leprosy” is applied pretty 
generally to the dreadful disease known to paysicians as 
Elephantiasis (JriKoniiv, efforts have been made to bring the 
descriptions in Leviticus into accordance with the appear- 
ances of that disease, and this has proved a bewildering and 
hopeless task. Xea'a tznr'aath does not mean “ leprosy ” at 
all, but simply an evil or malignant plague or stroke, and 
the object in the first 44 vi-rsos of Leviticus xiii. is to lay down 
clearly and succinctly what appearances come under this 
head, and render the sufferer tumeh, or unclean. No one 
disease is fully described, but a considerable number of 
diseased conditions i.s included, some clean and some unclean ; 
elephantiasis, at least in some of its stages, being no doubt 
among them. The things which constituted tlie uucleanness 
appear to have been — (1) unsightliness; (2) loathsomeness, 
as from open sores; (ll) contagiousness; and (4) an active 
force in the disease which caused it fo spread. 

The word 3^32 iie(j'a, a plague, or stroke, is from 3t32 to 
touch, which in the Picl foim means to strike. tzar'aath 

is from wliich also means to strike, or strike down. 
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It is not, like nep'a, used in a general sense, but only as 
indicating a specific and malignant condition. It is, how- 
ever, to be obseiwed that this condition did not always arise 
from the same disease; just as a person may become 
comatose, or “ insensible,” from a number of different morbid 
conditions, so a man might become matzoor’ah, or “ leprous,” 
from different morbid conditiona 

The words translated “ a rising,” a “ scab,” a “ bright 
spot,” were apparently general and popularly understood 
terms which included all the various forms of skin eruptions. 
The saeth, or rising, might be a pimple, a boil at its com- 
mencement, the papule with wliich the eruption of smallpox 
begins, the tubercle of tubercular, the papule or the “ bleb ” 
of anaesthetic leprosy, or any eruption elevated above the 
general level of the skin. 'I’he sapakhafli, or scab, might be 
the scaly patches of psoriasis or eczema, the crusts of 
ecthyma, rupia, tinea (scalled head), or such an eruption as 
smallpox, chicken-pox, etc., whilst the hahereth, or bright 
spot would be any striking change in the colour of parts of 
the skin, whether white or red, and might include not only 
leuce, psoriasis, the dusky red eruption of tubercular leprosy, 
aud the pale, slowly-spreading patches of the anmsthetic 
kind, but possibly even such eruptions as those of erysi])e]aH. 
or measles. For it is to be noted that the diseases which 
were to be brought to the priest were not all chronic, rnucli 
less incnrable, affectiens. On the contrary, some of them 
were such as change e.uterfor the worse or the better in the 
course of seven or fourteen days, and even the graver kinds 
which had been adjudged “leprous,” or at least some of 
them, were susceptible of cure. 

The first and most remarkable of the diseases indicated as 
“ unclean ” was distingirished by a rising, a scab, or a bright 
spot, affecting the deeper layere of tlie skin, and turning the 
hair of the affected place white (ver. 2, ii). Such a disease 
was called by the ancient Greek physicians leitce, XevKT), and 
by the Komans vitiligo. It is not infrequcmt in Palestine at 
the present day. The writer has seen several instances of it.* 
At a period when these diseases were perhaps more 
common and more dreaded than they are now, any dis- 
coloured patch occurring on the skin would naturally arouso 
suspicion, and peiaons who were affected only with some 


* Lancet, 1868, p. 666, “ On a case of Leuce.” By Thomas Chaplin, 
M.D. 
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harmless and ephemeral eruption wrould often he brought to 
tlie priest by anxious or officious relations or neighbours. It 
is significant that the suspected person is not ordered to conie 
to the priest, but to be hrounht. 

The signs of a non-raalignant or “ clean ’’ eruption were 
(ver. 6) that after a period of seven or fourteen days the spot 
was not deeper than the skin, did not spread, had no white 
hair in it, and was fading away (HTO, “ somewhat dark,” 

A.V.). This was merely “ a scab,” aapaihath, in which tem, 
as already mentioned, many forms of skin affectiim might be 
included. But if this *• scab ’’spread much abroad (ver. 3), it 
becameunclean,evcn though it had no otherunfavourable sign. 

Inverses 9-11 directions are given as to a “rising” in 
which the hair is turned white, and in which “ quick, raw 
flesh,” that is, excoriation or ulceration, had appeared. 
Whether this is tlie same disease as that of verse 3 it is not 
easy tr) determine. Probabljf it was. It is important to 
remember that th" Lawgiver is treating the matter judicially, 
and that doubtless every elBfort would be made by afflicted 
persons to escape condemnation as unclean. The appearance 
of a pimple, pustule, or sure in an “ old leprosy ” might lead 
to the supposition that there had been a mistake in the 
diagnosis, tnat the case was not really one of tzar' noth, and 
hence a fre.sh appeal to the priest was enjoined, when the 
case was at once condemned if white haii’s and raw fiosh 
were present. 

That a local outbreak of tzar'aath in the skin should be 
imcioan, and that when it had covered all the skin it was to 
be pronounced clean (vers. 12, 13), seems at first somewhat 
puzzling. The explanation probably is that although, like 
all .skin eruptions, it was regai'ded as unclean whilst 
spreading, for spreading was always an evil sign, it ceased 
to be so when it could no longer spread. There is no 
mention of white hairs in this case, which seems to be, 
not the severe and malignant leuce, but a form of “ white 
disease," leucopathia or albinism, which is common in warm 
countries and is not of a malignant character, although 
unsightly, especially when portions only of the skin are 
turned white. Albinoes are usually bom such, but in other 
instances the whiteness of the skin {(eucodemia) comes on 
later in life, gradually spreading over the whole body.* 


* Diseases of the Skin. ErasmuH TVilson. London, 1847. P.701. Ih. 
H. Baxlclitfe CTooker. London, 1893. P. 183. 
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Even this harmless affection becomes unclean if ulceration 
occurs (ver. 14). 

Thus far the law of leprosy refers mainly to one 
diseased condition, namely, that in which there is a tuniiug^ 
of portions of the skin, and of the hairs growing upon them, 
to white. It has been often said that this is a characteristic 
of anaesthetic leprosy. But tho affected surface of the skin 
in anaesthetic leprosy becomes pale, not white, and the liairs 
upon it, if there are any, do not turn white. The Jewish 
tradition, indeed (Mishna, Kegaim, i., 1), is that the signs of 
these “ plagues ” were of different degrees of whiteness, 
namely, a bright spot bright as snow ; a rising like white 
wool or the shell of an egg ; a spot whose wliiteness was 
like wine mixed with snow, and another like blood mixetl 
with milk. Yet it seems hardly possible that the eruption of 
ana3Sthetic leprosy can be included in the spreading white- 
ness allud«'d to in verses 12, 13, for it never spreads over the 
whole body, and if it did, the person would not be clean, but 
very decidedly unclean, from the ulcers and otiier symptoms 
which mark the disease. 

At verse 13 wo are introduced to a difficulty which would 
be sure to present itself from time to time. A person with 
the suspicious signs would affii-m that tho spot was merely 
the mark of a boil {sheihiu) which was healecl, and directions 
are given as to the means of deciding in such a ca-ie. 

Whether the expressioi “ lower than tlie skin,” 

denotes something different from '‘deeper than the skin,” 
quite clear. But probably the scar 

(tzarebeth) of the boil modified tho appearance aud induced 
an actual depression or “pitting” of the spot, like that 
which so often occurs after smallpo.x and rcthyrna. Tho 
Arab writers described under the name haras el ahyad or 
white haras, a disease which produced pit.s or hcllows in the 
skin.* 

In verse 24 another complication is dealt with. If there 
be a burning of fire, mikvath aish {*• hot burning,” A.V.), and 
the suspicious signs appear in it, tho ]>erKon is to be brought 
to the priest to be examined, and if the usual signs of white 
hair and deepness are there, he is to bo condemned as 
unclean: it is neg’a tzar’aath, the plague of “leprosy.” 
Nothing is said as to whether tho burn was accidental or 


♦ Avicenna, iv, 7, 2, 9. 
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intentional, and ono cannot but suspect that a class of cases is 
referred to in which the anxious sufferer seeks to destroy 
the first signs of the dreaded disease by burning the affected 
part with a hot iron. The writer has known several instances 
in which the endeavour has been made to obliterate by tiiis 
means the first signs of elephantiasis, and thus to prevent, 
or postpone, the pci-son being sent away from his village 
into the abode of the lepers. Note in verses 21 and 22, 2(5 
and 27, that “ spreading ” alone is sufficient ground for 
condemning the case as unclean, even though there be no 
white hairs, and the place be no lower than the other skin. 

At verse 29 we come to a quite different kind of disease, 
namely, a plague upon the head or beard. The *■ vellow, 
thin hair ” suggests at once a form of ringworm, wliich is 
described in almost the same words b)" modern physicians ; 
the hairs “ on the patch being of a yellowish-grey colour, 
diy, shrivelled, bent, and withered.” The word translated 
“ scall ” signifies to pull out, and is remarkably appropriate 
to a disease iu which the affected spot soon becomes “more 
or less denude! I of hair.” Spreading; the deep parts of the 
skin, that is, thi* true being affected; discoloured, 

weak, and brittle hairs; are still the signs by which the 
physician judges that this disease is not yet cured, and it is 
only when hair of the natural colour begins to grow on the 
affected spot that he pronouiices tho case healed. Other 
forms of spreading skin disease of the .scalp ami beard are 
dt)ubtless included here. At verse 3(1 the priest is instmeted 
not to look for yellow liair “ if the scall be si)i-ead in tho 
skill.” the person being by that sign alone known to be 
unclean. It is noteworthy that these spreading diseases in 
which there is no yellow hair are not calhal tzar oath, but 
ouly said to bo '• unclean” (ver. 3(5). 

The harmless “ ircckled spot” in the skin (ver. 39) is still, 

in Arabic, called by the same name, hohak )• 

The W'hite or rodthsh spot, or rising, in tlie bald head 
(vers. 42—44), which is to be pronounced “ utterly unclean,” 
may be the tubercle of elephantiasis, or epithelial cancer, or 
some other kind of malignant sore or growth. King Uzziah’s 
leprosy began in his forehead (2 Chron. xxvi., 19), 

It may be remarked in passing that the extreme importance 
attached to the strict observance of the laws relating to 
leprosy (Deut. xxiv., 3) did nut rest solely on sanitary 
consi(ieratious, Tlien, as iu later times, “ leprosy ” seems to 
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have been looked upon as a type of impurity, perhaps of sin, 
and was, in certain instances, the immediate result of the 
•divine displeasure, as in the case of Minam (Numb, zii., 10), 
Oehazi (2 Kings v., 27), Azariah (2 Kings xv., 4, 5), and 
Uzziah (2 Chr. xxvii., 19). 

8. Lunacy . — No doubt, as already remarked under “ demo- 
niacal possession,” many who were “possessed with devils” 
manifested symptoms of lunacy or insanity. The child 
mentioned in Matt, xvii., 15, is thought by some to have 
been “ epileptic,” that being the commonly accepted signifi- 
cation of the Greek woi'd employed. But “ lunatic ” is a 
literal translation of it; ejnlejitics being supposed to be 
influenced by the moon. King Saul appears to have 
suffered for many ^ears from intennittent attacks of the 
form of insanity known as melancholia^ and seems to have 
ended his life by suicide, as such sufferers often do. King 
Nebuchadnezzar was afflicted with an aberration of intellect 
w’ell known to those who make insanity their study. His 
pride and haughtiness; his delusion when he (])robably) 
fancied himself an ox and ate grass; his neglect of nis 

{ lerson, until “his liaira were gi-own hkt' ('agios' ftathers, and 
lis nails like birds’ claws”; his slow recovery during a 
period of seclusion and freedom from care, resemble pheno- 
mena constantly observed among the insane at the present 
day. 

S>. Paley or Paralytic 's in its various forms the same every- 
where, and only one or* two cases mentioned in the Bible 
require a word of comment. The diving up of .leroboam’s 
ann was miraculous and supernatural. In ordinary eases of 
paralysis the muscles waste from inactic^n, but th(‘ jirocess is 
gradual, whereas the wicked king's ann seenih to have dried 
up suddenly and to have been as suddenly restored. 

The impotent man who lay at the Pool of Bothesda and 
was healed by our Lord (John v., 2. 9) may have been 
sufifering from a well-known disease in which there is pro- 
gressive wasting of the muscles, producing inability to walk 
or stand, and eventually even to lift the hand to the mouth. 
iSuch cases often last many years. They are perhaps more 
frequent in Palestine than in the mure northern regions of the 
temperate zone. The fact that this man’s infirmity had 
existed for thirty-eight years accounts for his being more 
helpless than even the other impotent folk, and renders his 
sudden restoration to health and strength the more striking, 
The admonition given to this man : “ sin no more lest a 
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worse thing happen to thee,” seems to indicate that his 
disease was dne to an immoral life ; a not improbable circum- 
stance. To another palsied person whom He healed at 
Capernaum our Lord said “ thy sins be forgiven thee,” as if 
his disease also was the result of wrong living. The writer 
has known similar cases which were certainly caused, at least 
partially, in this way. 

The woman inentionecl in Luke xiii., 11, who “ had a spirit 
of infirmity eighteen years and was bowed together and 
could in no wise lift up herself,” was probably suBering from 
the result of chiunic inflammation of the bones of the spine, 
such as may not infrequently be seen in our own country. 
It occurs more especially in delicate people whb stoop much 
at their daily work. Farm labourers are peculiarly liable to 
it as they grow old. 

The “ crookbackt ” person of Lev. xxi., 20, may have 
suffered in this way, or may have had destructive disease of 
the vertebral bones, or been born a “ hunchback.” 

10. Pentiltitice and Platftte are frequently mentioned in the 
Bible, and in 8(’m<' instances the two tenns are used as synony- 
mous (I Chrou. xxi.. 14, 22). Pour out of the five Hebrew 
words translated plague are from roots signifying to strike, like 
the English word }»lague from plafla and rrXriyt). The disease to 
which this term is now restricted (in so far as it has reference 
to disease) is the terrible “bubo-plague ” or “Oriental plague,” 
which has been known for many centimes in Egyp^ and 
JSyria, and was perhaps knoum in the time of the Exodus. 
But there is nothing to show whether the plagues of the 
Bible were of this kind. That with which the Israelites were 
punished after eating the quails (Num. xi.. Ill, et seij.) may 
not improbably have been caused by the Besh of those birds 
having become poisonous from their feeding on some 
poisonous food. Pliny refers to this danger from eating 
quails. Or it may have been that the flesh had undergone 
some septic change which led to the formation of compounds 
\ ptomaines) very dcletei’ious when eaten. Isolated cases of 
this sort occur in our day, especially with tinned provisions. 
If this great mortality may thus be referi'ed to known and 
secondary causes, this does not in the least throw doubt 
on its having been inflicted by the hand of Jehovah 
Himself. 

The question naturally arises wliether cholera may not 
have been one of the forms of pestilence mentioned? We 
do not know. There is nothing to indicate such a disease. 
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And the probability is that cholera had not at that early 
period spread westward from its birthplace in India. 

11. Herod AgripnoLU Di»ea&e{ko.\& xii., 23). — Much ingenuity 

has been employed in endeavouring to fix upon a disease to 
which the description “eaten of worms” would apply. But 
the probability is that the worms did not constitute the 
disease itself, but were only an accidental (Providential) 
accompaniment of it. Josephus {Antig. xix., 8, 2) states that 
Agrippa suffered from severe pains in his bodj’, probably 
dysenteiy, and any excoriations which might be caused by 
the discharges would very likely bc'oome infested with 
“ worms.'" Such occurrences are very common iu those 
lands. Herod the Great suffered in the same way 
(Josephus, xvii., (i, 5), and Autiochus Epiphanes is 

reported (2 Macenb. ix., 5-9) to have died under similar 
conditions. The writer has seen many instances t)f the 
presence of “ worms ” (maggots) in wounds and excoriations, 
and the rapidity with which they develop is marvi'llous. 
In one case the worms were found burrowed in the ‘‘ proud 
flesh” of a neglected wound in the scalp ; in another two or 
three dozen were taken out of a deep ulcer in the cheek ; in 
a third a fresh crop presented themselves every morning in 
ulcers between an old man’s toes, much to the surju-ise and 
vexation of the nurse, who thought their appearance might 
bo attributed to his want of care. The flesh of .lob was 
“clothed with worms ’’/Job vii., 5). During the Crimean 
war, at one sad period when the wounded soldiens could 
not be attended to without delay, their v/ouuds were found 
“ crawling with insects.” 

12. Btzeldah’s sickuens, sJiekhin, was probably a severe car- 
buncle, such as often provesfatal. A plaster or jioultice of figs 
is at the present day a common application to boils, carbuncles, 
and abscesses, in Palestine. It has, however, been suggested 
that the disease was quinsy; the words “like a crane or 
swallow, so did I chatter,” indicating a change of voice like 
that produced by the latter affection. 

13. Job’s Disease is by some confidently assumed to have 
been elephantiasis, or time “leprosy.” but the Hebrew word 
prnr, shekhin, which is applied to it, is universally allowed to 
mean a burning ulcer or boil, which is not a characteristic of 
elephantiasis. It is pci haps itnpissiblo to come to any certain 
conclusion with reference to the precise nature of the 
infliction, but the following oonsiderations may lead to a 
probable opinion. (1) Although supernaturally inflicted. 
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there is no reason to suppose that the disease itself was of an 
unknown or sujiernaiural character. (2) It was painful, 
unsightly, covering the whole body, and disfiguring rhe 
features. (3) It seems to have poured out matter or formed 
scabs, which the sufferr'r scraped off with bits of broken 
pottery, or the “scraping” may have boon to allay itching. 
(4) It was accomj)amcd by severe constitutional disturbance, 
producing loss of slec)) ; emaciation ; depression of spirits ; 
iveariness of life ; (5) The patriarch’s system had no doubt 
been weakened by the bereavements and losses he had 
sustained. 

All these symptoms are characteristic of the disease known 
as ecthyma in an aggravated form. A distinguished modem 
writer on skin diseases describes rethyma as “an eruption of 
lai’ge pustules dispersed over the body and limbs, beginning 
with itching and tingling, then bursting and forming a 
y ello wish -grey scab. Wlieii the seal) is removed a painful, 
ideerated, and often sloughing surface is exposed, the crust 
which afterward.'* forma over it being black, with thin and 
livid edges. Tt is slow in progress, very painful, and of long 
duration. This disease in its severe form is of a cachectic 
character, associated with symptoms of general disturbance 
of health, and more or less fever of the irritable or hectic 
kind.”* We seem in this description to be reading a 
summary of the sufferings of Job. 


Dl^cc^'Slo^^ 

The CH.\rinr\x. — Wo are very much indebted to Dr. Chaplin for 
the light he has thrown on diseases recorded in Holy Writ and 
for his contribution to our knowh'dge of the Ilible in regard to 
them derived from his long stay' in Jernsiilem and his exact 
medical knowledge of several of those di.seases mentioned several 
centuries ago. 

I shall await any remarks that any of you may like to make 
upon it. 

Professor Lionel Bealk, P.R.S., F.R.C.P., in response to the 


* Diteatett of the Shin. Erasmus Wilson. Loudon, 18C8. Pp. 309-10. 
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Chairman, said : I am afraid I have very few remarks to make on 
Dr. Chaplin’s most interesting paper, but perhaps I may be 
permitted to offer one or two general obserrations. It seems 
almost certain that some of the diseases which occurred in those 
early days afflict man now. Some of the features that are described 
are features with which we are acquainted, dystsnterj’’, for 
instance, and typhoid fever. Typhoid, dysentery, and perhaps, 
cholera occurred in those days, but the symptoms of course would 
be described somewhat differently. Wc must not forget that the 
treatment in ancient times was very different from that which wc 
should now advocate, and the great care taken of the sick in our 
time is beyond comparison with anything that could then have 
been provided. 

It may be said generally that diseases are much less severe and 
more under contrel than formerly, but the actual changes in the 
human body were probably in their nature much the same aa 
regai'ds the changes in the blood and the tissues and organs. 

Again, there is one thing very remarkable to notice with regard 
to contagious diseases. It is only one person among many who 
falls a victim to many of the poisons, and in former days the 
active material w'hich entered the body, was much more virulent 
than that which we meet with, and those ministering to the 
sick were much more likely to contract the disease than is the case 
now. But unfortunatelj it is not possible to determine who is, 
and who is not, susceptible. Some individuals seem exceptionally 
liable, while others seem almost proof against the influence of the 
poison, or its entrance into the body. What determines the 
unusual “ susceptibility ” or the resistance to attack is not 
certain. The onlj answer that I have ever heard to tho question 
is that the individual attacked is “ unduly susceptible"; or the 
equally vague suggestion that he is unusually “ vulnerable " ; but 
exactly what was meant by those who -w'ore so much more learued 
than the rest of us has not been made clear. That some of us do 
escape in a wonderful way in spite of exceptional exposure is 
certain. In veiy early days we used often to have three or 
four cases of disease in a ward of twelve or fifteen beds, and 
many of us, though sometimes exposed for several hours daily, 
passed through perfectly scatheless. Many of us have been 
amongst all kinds of fevers and other contagious diseases without 
contracting one ; and I do not believe I have ever had even the 
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mildest attack of scarlet fever though for many years I was daily 
exposed. How many of ns escaped I cannot tell you, but T have no 
donbt that in some measure the apparent immunity depends on 
the healthy condition of many of the living particles of the 
organism, and their power to resist the action of the coirtagioii.s 
living particles, and their power to destroy them oven though they 
gain entrance to the body in health ; its new tissues being every- 
where pervaded with fluid in constant motion, and the products of 
decay nnd disintegration being removed as fast as they are formed, 
may possibly be the explanation. 

Professor Orchaud. — Would '-‘phagocytes " have anything to do 
with it ? 

Professor Lionel Beai.e. — By eating np the bacteria ? 

Professor ORCitiiiii. — Yes. 

Professor Lionei. Be\le. — But everybody does not suffer from 
Iwoteiia. They f>nly take hold of one of ns here and there ; bnt a 
great many absolutely escape without injury by the minute pests. 
It would be very interesting and nothing could be more important 
if we could only find out wliy it is nurses, physicians aud medical 
students seem to withstand the bacterial armies of invasion. The 
probability i.s that in steady good health tlio noxious organism^, 
by the constant interchange of fiuid, and the impossibility of 
stagnation of the general and interstitial circulation, the living 
particles are soon destroyed if we are healthy. In every pan of 
the living body except the dry tissues on its e-xtcmal surface, and 
pai't of the tootli structure, new nutrient particles are being 
constantly caused to live and take the place of the matter that- 
dies. The piroducts of tissue decay, and the matter resulting from 
death of the old pai-ticles mwf be removed ; and I conclude that 
those persons in whom there is a free and proper removal of the 
products msulting from the death and disintegration continually 
proceeding, are more likely to escape than tl)ose who do not take 
care to introduce into their organisms suflicient fluid to di-ssnlve 
the nutritious matter required and to carry away the products of 
vital activity and tissue disintegration and decay, are more likely 
to suffer than those in whom tlie circulation of fiuid throughout 
the organism is free. In short, I believe that thofse who take a 
proper quantity of water in the course of every twenty-four hours 
are more likely to enjoy continuous good health, and to resist the 
infiuence of noxious bacteria aud other deleterious agents, than those 
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who take strong drinks and a liberal amount of very solid food, 
more than their organisms need. It is interesting to find that 
some of the very ancient diseases (particularly lepi-osy) wore 
probably much the same and quite as terrible as in modern times. 
Leprosy is very obstinate, and is an example of a contagious 
disease which is perhaps only contagious after long and frequent 
exposure. Few seem to take the disease who merely visit the 
sick, and the physicians who look after these cases usually, I 
believe, escape altogether. Only those who live in a very 
insanitary manner for a considenddc time are attacked. The 
disease is attributed, 1 believe, to bad dried fish. The genns 
probably grow and multiplj' in this timsatis factory food. 

The Secketaky. — I would like to ask one question of Professor 
Beale. Or. Chaplin has stated that ho does not think snmlUpox 
existed in the days of our Lord, or befoi'e that period. Could he 
give us some idea as to when and where siual!.]>ox originated ? 
We know it has been a teirible scomgc, particnl.arl^' amongst the 
aboriginal tribes whcie Europe-ans have entt J tsl into their country 
and mingled with them, as it was in North .Vmerica; but when 
small-pox was first known in Pulestine, and, 1 suppose, other 
Eastern countries (for it is a terrible scourge in India at the 
present day) is a question that I should like to have answered. 
As to one point he raised I have always believed that doetor.s and 
clergymen are under a ^eial IVovidence when pcrfoiming their 
important duties. 

Professor Lionet, Beat e. — It is very diffic-ult to answer our 
Secretary’s question al>out small-jiox, for 1 have not looked up 
what has been ascertained concerning the origin of small-pox. 
The disease has existed for some cent»i'i(‘s. In some instances 
the recent epidemics seem to have been terribly scvci-c, and about 
twenty years ago I saw one of tliosc sad cases, and beard of 
others of what used to bo called ha-morrlingie siaal 1-pox, which 
bad been contracted in Pniis, and wn.s fatal in le.ss than a week 
from the first symptoms of illness. 'I’lie disease is very likely to 
be taken by persons urqirotc-cted by vaeeination, of whom, 
however, there ought not to be now one in any part of the 
country. The minute living contagious particles may bo intro- 
duced through the breath, and are so light that they may be 
carried long distances through the air. The living paidiclos do 
not belong to the bacterial class. Xo bacterium can be identified 
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as the factor of the disease. But in small-pox lymph and also in 
vaccine lymph are very minute particles of living matter which I 
believe to be the actnal disease-carrying germs. These are 
figured in my work on Disease Germs, published about thirty years 
ago, and also in my report on the cattle plague to the Boyal 
Commission. 

Unfortunately the public are not aware that vaccination is 
practically harmless and absolutely certain in its action as a 
safeguard. I do not believe that it would be possible to find a 
single person who had been successfully vaccinated a few years 
before, would take the disease if exposed to small-pox. The risk 
of the vaccinated taking the disease after several years is 
infinitesimal. But this fact, I regret to say, is not as widely 
known as it should be ; and just as there are people whose main 
object in life seems to be to oppose or object to many things that 
are reasonable, there are some who condemn vaccination, and 
object to anyone studying the circulation of the blood in a frog’s 
foot and many other harmless and very instructive proceedings. 
Can there bo a greater reproach to us than the terrible epidemic 
now i-aging, and which we all know to have been preventible P I 
feel sure that if the advice of the medical profession had been taken 
Years ago the present epidemic would not have been possible. 
The enormous sums required for taking proper care of, and 
treating the unfortunate patients who have contracted this 
absolutely preventible disease, perhaps amounting to two or three 
hundred thousand pounds, might have been saved. 

I am sorrj' not to bo able to offer any opinion whether any of 
the diseases described by Dr. Chaplin should be regarded as small- 
pox. The description which has come down to us seems scarcely 
definite enough to enable us to judge. 

The Chairman. — Perhaps I may be allowed to make a few 
remarks. T am not an M.D., but 1 can quite endorse what has 
already been said that I believe medical men and clergymen, 
nurses, and attendants on the sick are under a special pro- 
vidence and enjoy a very marvellous immunity from disease. 
I have worked under five bishops in London, and in various 
parishes, and 1 do not think I have shrunk from visiting any 
form of ailment except small-pox. 1 did “fight shy” of houses 
where I heard there was small-pox. In my humble capacity I 
con bear testimony to what has just fallen from Professor Beale, 

X 
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that certain persons are more sasceptible to certain diseases than 
others from their habits of life. When 1 was an Kast-End 
cnrate, in my early ministry I remember it 'was said that sailors 
were more amenable to cholera than others because of their 
intemperate and free-and-easy living. I suppose that is so. 

On page 256 of the paper Dr. Chaplin says, “ Diseases of the 
eyes are very prevalent in Egypt and Palestine. Probably in no 
other countries are there larger proportions of blind people.” 
I can testify to Jerusalem and Cairo and Damascus, that although 
many are not totally blind, there are as many, perhaps, with one 
eye os two orbs. 

There is one matter thac I think Dr. Chaplin has omitted as to 
the cause of blindness, or originating ophthalmia, and that is the 
flight of the common house-fly from one person to another, and 
especially in the case of infants. The fly carries the ophthalmic 
germ from ono infant, whose sight is nearly gone, to another 
wretched infant. The mother does not care to brush them off, 
she says it is ” Allah fated.” 

In regard to lepers I have seen them between Jaffa and 
Jerusalem. They do not stand “afar off” now, unfortunately, 
crying out, “ Unclean ! Unclean ! ” but they come and clutch yon 
by the shoulder. There are no police to oi-der the beggars off, 
and it is therefore very awkward. The Enssians have built a 
hospital there for the d. 

Professor Orchard. — The author at page 2G3 of the paper, the 
beginning of the last paragraph, says, ” That a local outbreak of 
tzar'aath in the skin should be unclean, and that when it had 
covered all the skin it was to be pronounced clean, seems at first 
somewhat puzzling”; but 1 suppose the explanation might be 
that when the disease had covered all the skin it had exhausted 
its energy. That would seem to be the natural explanation. 
This remind.s me of a remark of Lord Bacon’s on speaking of 
the leper. “ A leper, when all covered over with sores, might be 
pronounced clean ; but when he was partially leprous be was 
pronounced unclean because when ho was covered with leprosy 
people would bo aware of him, but when ho was partially so they 
would not, and so he might do great harm in spreading disease.” 

With regard to demoniacal possession, on page 259, Dr. Chaplin 
seems to doubt whether the thing goes on in the present day ; but 
I read, not veiy long ago, accounts written by missionaries of the 
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presence of this kind of thing in China and also in Africa, and, 
for aught one knows, it may he in this country too. I could 
have wished that Dr. Chaplin had written a little more with 
regard to this interesting and mysterious subject. It would 
appear, as far as I know, that it never takes place unless there is, 
first, a surrender of the will on the part of the human being. 
He must surrender his will to the devil before anything of this 
kind ever takes place. 

T am sure onr thanks are heartily due to Dr. Chaplin, and 
hardly less so to Professor Lionel Beale for the valuable remarks 
he has made to ns. 

Rev. John Tuckwell. — I would just call attention to the fact 
that with regard to what has been said concerning Bacon’s remark, 
in the case of Gehazi, who is .sjiid to have gone out from the 
presence of Elisha “a leper as white as snow,” he was afterwards 
admitted into society ; so that he was brought into contact with 
society at the time, and they do not seem to have thought of 
contagion from iiim, for he was afterwards relating the wonderful 
things done by Elisha. So that it hardly seems that Bacon’s 
explanation is worth anything. 

As to demoniaoal possession it certainly should not be con- 
founded with madness or with epilepsy, for in the Gospel of 
St, Matthew you have, in one verse, the two things used, demoniacal 
possession and <K\yvifiKos, the Greek word for lunacy. It is peculiar, 
too, that in three languages, the Greek, Latin, and our own, we 
have lunacy connected, in some way or other, with the moon, 'fhe 
Greek word is “ moon-struck ” ; the Latin word is “ moon-struck ” ; 
and we have the term “ moon-struck ” in our time. 

Jyeprosy seems to have gone back to an early pei’iod. It seems 
to have produced the growth of long white hairs. So that in the 
■early history of our race we seem to have an allusion to some of 
those very remarkable and interesting diseases. 

I think the paper is very suggestive, and a very valuable one, 
and I am also glad to have heard such remarks as those from 
Professor Beale. 


T 
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COMMCKICATION. 

The following note on Dr. Chaplin'u paper Iiaa been forwnried 
by Dp. E. W. Gubnisy Mastebmas, F.R.C.S., D.P.H., of the English 
Mission Hospital, Jerusalem. 

The “ uncorrected proof " copy of Dr. Chaplin’s paper, “ On some 
diseases mentioned in the Bible,” has just reached me to-day. 
May 21st, and therefore too late for me to write before the 
meeting. As I hare for the greater part of the last ten years 
been practising as a medical man in varions parts of the Holy 
Land, I venture to add a few criticisms. 

It must always be, as Dr. Chaplin points out, a matter of much 
uncertainty to identify the “ diseases of the Bible ” from the 
extremely meagre descriptions we hear. This identification too is 
all the harder from the fact that the accounts given are quite 
unscientific. A medical man to-day would often find it hard to 
i%cogniac a disease from the brief account of a layman, specially 
one entirely ignorant of science. In this land of Palestine I almost 
daily receive descriptions of diseased conditions, which, on exami- 
nation of the patient, turn out to be utterly incoirect. Then, 
secondly, it is now generally recognized that there has been a 
slow evolution of disease, some may, nay, probably have, dis- 
appeared, others, ' ^nown in Old Testament times, are now 
prevalent. Tnbercular diseases, specially phthisis (i.e., con- 
sumption) which are now increasingly rampant in the cities of 
Palestine, would appear to have been quite rare early in last 
centuiy'. Influenza here, as in Europe, has been recently re- 
introduced, and receives the name among the natives to-day of 
Abo rikah, i.e., the father of the Kuus, which, in Dr. Chaplin's 
time, seems to have been compared to dengue. Scarlet fever is 
exceedingly rare, and many doctors of great experience in the 
land deny that it ocenrs, but German measles, which closely 
simulates it, is a common epidemic. 

While then it is hopeless to be scientifically sure regarding 
diseases in such ancient times, the best hope we can have of 
coming to a right couclusion lies in studying, as Dr. Chaplin has 
done, those diseases which are common in the land, and specially 
among the Jews, to-day. 

Without committing myself to any theological opinion regarding 
the vexed question of demoniacal poaeemon I would point out that 
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9.11, or nearly all, forms of madness are almost nniversally to-day 
asserted by the people of Palestine to the work of demons, or 
jinns. The very word used for lunacy being, mynun, meaning 
literally “possessed by devils.” Among all classes, Christians, 
Jews, and Moslems, this is the pathology of lunacy, and the 
remedy always, .unless the case speedily recovers spontaneously, 
or while taking “ franjn ” medicine, is exorcism in some form or 
another. In some cases patients are left at sacred spots dedicated 
to M Khwlr, i.e., “ The Green,” the Elijah of Jews and Moslems, 
the St. George of Christians. Such places are nsnally underground 
caves, as those at El Khudr (the Convent of St. George) near 
Jerusalem, at the Convent of Elijah on Mount Carmel, and in the 
Synagfogue of Jobs, near Damascus. In other cases more definite 
exorcism is performed distinctly witli the idea of drawing or 
driving out the demon causing the disorder. It is a favourite 
trick of these exorcisem, who are usually Moslem sheiks, to 
graphically describe to the patient how the devil is gradually 
drawn downwards till finally he quits at one of the great toes. 1 
have had it gravely described to me that the toe from which the 
devil was finally expelled became inflamed shortly afterwards, 
showing cleai'ly his malignant influence at the moment when he 
had to abandon his victim. The Spanish Jews of Jerusalem have 
an ancient and elaborate i-itual called “Indulca,” which is used 
for such cases. It is manifestly a form of exorcism. The 
anejnnuln are, if harmless, treated with a considei-able amount of 
respect for fear of the demon, but if violent they are avoided as 
much as possible. A violent maniac is not uncommonly chained 
up and his food passed to him through a crack in a closed 
door. 

Any European doctor curing a case of madness would certainly 
bo described by the ignorant fellahin. Eastern Jews (e.f/., in 
Damascus) and a large proportion of the ordinoiy townspeople, 
as having turned out the devil from one “possessed.” 

Fever and bloody flm are so commonly associated along the 
Mediterranean that there is little need to look for an interpretation, 
such as must occur to a doctor practising only in England, of 
typhoid with hmmori'hage. A very large proportion of unlocated 
cases of malarial fevers end in dysenteric symptoms, i.e., the 
passage of blood and slime from the bowel, and before the days 
of quinine this must have been still more common. 
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Herod Agrippa'a dieewie has long seemed to me to admit of a 
more natural explanation than that Dr. Chaplin given, that 
“ excoriations . . . would very likely become infested with 
woiTOS,” i.e., maggots — as we read of occurring in the case of 
Herod the Great. Two observations made in Palestine to-day 
appear to mo to throw light on tho occurrence. Firstly, that 
among the common people (I find it every week when I see the 
felldhin of Siloam at my dispensary there) almost all severe 
abdominal pain is put down to “ worms,” i.e., to the “ round 
worms ” and “ tape worms ” with which the people, specially the 
fellahin, are infested. Secondly, that it is quite common, I have 
witnessed it myself, that when a patient is extremely ill, for large 
quantities of these worms to be dischaigcd both by mouth and 
rectum shortly before death. Sometimes indeed tho woims 
themselves give rise to the moat alarming symptoms, as I witnessed 
in a patient who was only relievisi when she vomited up between 
fifty and sixty “ round worms.” The fir.st idea and then the 
Appearance of the worms would readily give rise to the popular 
version (notice Josephus does not mention it) that Herod Agrippa 
was “ eaten of worms.” The version of his death which we have 
in Josephus would fit it best with a “strangulated liernia,” or 
some other form of abdominal obstruction. 

Begai'ding Job's disease 1 quite agree with Dr. Chaplin, but 
mention it because .Aave seen it HUggc.stod that the disease may 
have been a form of “ Oriental boil.” This “ boil ” known as the 
“Aleppo button,” “ Baghdad date,” etc., never occuis in Palestine 
de novo. 1 have seen hundreds of Jews from both Aleppo 
and its neighbourhood and Baghdad and have never failed to find 
evidence of tho “ boil ” either actually discharging or in the 
fonnof a scar — usually on the face; I have even known a child 
who snfferod for many months who was only in Aleppo for, I 
think, fifteen days. Further the “ Oriental boil " in such coses 
is usually cither single or at most in half a dozen places, and 
though chronic and unresponsive to treatment does not cause 
any great suffering. 

Dwellers in Jericho are apt to get a crop of chronic boils 
(“Jericho boils”) at some seasons of the year, but it is very 
doubtful if this is in any way a “ specific disease.” 

The most original and by far the most important part of 
Dr. Chaplin’s paper is that in which he gives his views on leprosg. 
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It has alvrays seemed to me that the attempt to square the 
accounts in Leviticus vrith the physical signs of the disease 
JEhphantiasis Chweorum, popularly known as leprosy, is quite 
hopeless. I think that Dr. Chaplin is quite correct in his opinion 
that in the Old Testament descriptions we have references to a 
number of skin diseases then considered contagious, such for 
example as “ringworm ’’"and “ favus,” both of which are exceed- 
ingly common among the Jews of this land to-day. It is probable, 
however, that as the conditions of life have been largely changed 
the manifestations of disease may be so much altered that we 
cannot recognize familiar diseases, or, equally probably, some of 
the particular diseases here referred to may have been stamped 
out. 

There is some probability that the leprosy of the New 
Testament may have been the disease we now know ; indeed the 
references we have to the lepers are constantly being brought 
to one’s mind by seeing the wandering groups of lepers in 
the land to-day. Leprosy, i.e.. Elephant taxis Ormonon, is not 
now a common disease in Palestine, but for many reasons the 
lepers are very much in evidence. They are all segregated in 
four cenii'cs, viz., Bamleh, Jerusalem, Nablons and Damascus, 
where they have houses provided for them by the Government. 
They, however, live by begging, and haunt for that reason the 
most public places as well as freely mixing with the general 
population in the roads and markets ; probably in the land, i.e., in 
the “ Holy Land ’’ proper, there are not more than 150 individuals. 

With tho exception of those gathered in the Moravian Leper 
Hospital in Jerusalem, at present numbering fifty-four, these 
unfortunates receive no medical aid ; it is freely offered to them by 
tho Moravians and others, but they do not care for it. One medical 
man in the land told me he had made persistent efforts to help 
them, but they will not continue any treatment except when under 
the discipline of a hospital, and to that many object. Most of the 
lepers are fellahiu from the villages and tho cases usually appear 
to occur sporadically. I have, during the past ten years, seen but 
three genuine cases of leprosy among Jews. 

Many of the analogies made popularly between leprosy and 
sin are unfortunate. Leprosy is (1) not inevitably fatal ; cases of 
ansasthetic leprosy may after long years spend their violence, as it 
were, leaving the patient a wreck it is true, but free of that 
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disease to die of quite other causes. (2) It is not hercditarj. 
When children are isolated from leprous parents at once they 
may gprow up quite healthy to my knowledge ; and (3) it is only 
very slightly if at all contagious. 

The Seceetaey.— The next meeting will be the Annual Meet- 
ing to be held on 26th May. The date is earlier than usual 
because it is to meet the convenience of the distinguished man 
who is to give us the annual address, viz., General Sir Charles 
Wilson, and I hope we shall have a good and successful meeting, 
which will depend on members all doing their best to make it so. 

The Meeting then adjourned. 


Letter to the Secretary froai Chev. W. jERvi.i, F.G.S. 

“ Lusema San Giovanni, 

“ mh April, 1S02. 

“ My dear Sir, 

“ It is only this month, during the continual rainy days in the Alps, 
where I am come for a short time, that I have had a moment’s 
time to read vol. xxxiii of the Tramactions of the Victoria Insti- 
tute. I am deeply impressed by the very high class of the papers 
i-ead there, from man; of which I have learned a great deal, and 
with the statements expresued, in the greater part of which I fully 
concur, or consider to be most plausible, so far as my knowledge, 
which is so limited, can judge of. In the discussions, which are 
often excellent, many too hazardous statements are courteously 
signalled. Thus I feel what a privilege it is for me to belong, as 
a modest Associate, to an Institute in which science and belief in 
divine inspiration are not considered to be divorced, much less 
antagonistic and contradictory. 

“What a field lies before the Members in the more accurate 
study of ethnology, physical geography, geology as elucidating the 
former coast lines and orographical conditions, the Tertiary consti- 
tution and conformation of the bed of the then existing seas, which 
study I ventured to propose to style ‘ Tbalassography ’ ; anciont 
history of the most ancient races, as it were but now unearthed, after 
lying buried for a score or two of centuries ! The choice of the 
subjects, taken in general, appears to me to be extremely wise, and 
moreover to be such as to interest one in most cases, since the 
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very varied studies converge to one grand centre. Few Tramac- 
iions of general academies gave sucli little trouble to the single 
student in picking and choosing such memoirs as may be useful to 
him individually. They are all rich materials for thought. 

“ It is only tintx the publication of my lecture On the Creation and 
Revelation that I have read some remarkably analogous convic- 
tions expressed by the authors of the papers in vol. xsxiii, quoted 
above, as also by members daring the discussion. 

“ Twenty-two years ago, in my lectures On Gold, printed in 1879 
I laid stress on the antediluvian high civilization, and in my con- 
viction that our first parents were created as the most glorious 
type of humanity, possessed of a grasp of mind and knowledge such 
as could be compatible with their pure, sinless condition, in con- 
tinual contact with God, and exempt from sickness, suffering, and 
error. In various writings I have sustained that, as the crowning 
work of the terrestrial creation, logic itself would go to prove — 
apart from what we all know as certain — that man was not cast 
as a shipwrecked mariner, destitute of all knowledge or experience, 
on the unfriendly, unknown shores of the world, to dispute his 
bare existence with the beasts of the foiest. 

'* As in geology we find the most magnificent types in the 
Cambrian and Silurian fauna, so the volume alluded to adds to 
our faint knowledge of the grandeur of prehistoric relics of human 
ai-t, and proves the rashness of those who have affirmed that 
civilization is but an outcome, an * evolution,’ of the most con- 
temptible stage of degradation and savagery. Could anyone 
bolding such belief of primitive mankind conceive of the 
prophecy of the incarnation of the Son of God made to Eve in 
the Garden of Edon ? Gould the brain of an anthropic bastard 
gorilla be capable of realizing that glorious promise ? I do not sec 
one sound argument for any form of ‘ evolution,’ I see no chain of 
life, no generic or even specific transition. Can we not learn some 
day that specific names have frequently been given to mere 
varieties ? Of course, scientific, wise caution renders this often 
prudent until our knowledge on the particular subject can justify 
our identifying individual forms manifesting immaterial differ* 
«nces. Only of late, while studying the latest Memoirs of the 
Geological Survey of India, I was impressed by seeing that a 
magnificent seiies of Bracliyopoda wore illustrated, and not one of 
them had a specific name attributed to it identical to European 
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species ; bul the remark was frequently put : “ allied to sncli an 
European species.” Since Murchison. Vemeuil, D’Orbigny, and 
others give lists of mollnsca from the Crimea identical with those 
of France and England, since they are also found in many inter- 
mediate localities, so it may yet some day be seen of Indian 
Brachyopoda. May not local conditions likewise modify the 
typical forms within slight limits, without affecting specitic 
characteristics ? In fact, it seems qnitc possible to consider imma- 
terial differences as specific, from a too conscientious and minute 
examination ; nor ai’e we able to find a sufficient proportion of 
buried individuals to enable ns to pi-ovc how far such minute 
variations were or were not confined and perhaps transient. 
Mr. Whidborne in his lucid, mathematical criticism of the vaunted 
bngbear of ‘ evolution,’ has rendered a true service to science by 
pointing out the incalculable danger of forming pet hypotheses, 
and then bending truth ; to endeavour to pronounce as facts what 
are mere day-dreams. His magnificent geometrical figure comes to 
me as a grand and convincing novelty. Heartily do I agree with 
him when he acknowledges the fascinating results obtained by 
‘evolutionists’ by their hypothesis that all existing forms of 
fauna sprung, fan-like, from one original protoplasm. Unfortu- 
nately these ‘ evolutionists ’ admit no examination of their assnmp- 
tions, hut boldly put their Q.E.D. befoie us, scorning all examina- 
tion. But if they are just tl must fake up the gauntlet thinwn 
down so courageously by Mr. Whidborne with his parallel lines. 
The same fignro may he made to illustrato numerous palaionto- 
logical facts, which Mr. Whidborne is well fitted to demonstrate 
to ns. 

“ He insists wisely on our very f canty knowledge of the palc- 
ontological records, and would not this be fatal to evolution in 
such cases as the types of Cephalopoda and Saiirinns ? For in either 
instance, whether we look .at the number of species or of the 
gfeuera, it would appear to me that in the successive ages of the 
world the gcometiacal figpii'e would iHiprescnt converging lines 
directed forward. Many of the families which possessed the 
highest development have long ceased to exist leaving no kind of 
successors. 

“In the Preface of my work I Tenori sotiorranei dolV ItaliiK 
vol. iv, I insisted on the outer agency of man in prodneing variety 
within the limits of species. There is nothing in the animal 
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kingdom equivalent to mind. ITet I almost fancy tliat Mr. Whid- 
borne concedes far too much to evolutionists. Thei-e is an 
immense difference between a noble mastiff and an Italian, grey* 
hound, yet no naturalists even dreamt of giving them two specific 
names ; the same of man himself in the case of the negro and the 
Cauoasian, . In both these instances the descendants ai-e prolific ; 
but man, in his unnatural desire to improve upon ci’catioii, is 
powerless to obtain a prolific mule by evolution forced upon indi- 
A iduals belonging to kindred but distinct species. 

“I see that Ur. Walker, in connection with a paper on Art iti. 
Australia,* declai-es that man, us he came forth from the hand of his 
Creator, had ho been a savage, he did not think he could have got 
any further, hut that he thought the essence of humanity of the 
best tyjie was in him, though his higher powers and the actual 
thoughts of his mind would be, naturally, developed at a later 
stage. Such 1 firmly believe to have been so. Many years ago I 
descrilied Adam to have been a gentleman, and in my lecture On 
the Creation as having, through his intimate converse with God, 
and his pristine exemption from imperfection, a mind superior to 
Newton, Galileo, or Laplace. 

“What of our present knowledge of the ethnogi’aphical and 
archoBoiogical rocords? The opening rolls which are the most 
iinportaui on account of their high anti({nity, have never come to 
light, lu comparison, I consider the geological records to be even 
better known to us. 

“After reading the paper on Eolithic Implements, my confidence 
was especially shaken bj’ seeing that the so-called Eolithic works 
of man weiv invariably obtained from excavations made in a lino 
of gravel pits. Apart irom the presumed antiquity, I .should 
desire to leam some plausible explanation of such strange circuni- 
sfance. How could man's work become buried in the very place 
whence he obtained the materials for making it with supposed 
care and trouble ? What carelessness ! Again : yince such great 
iiumbei's of such implements have been collected, would it not go to 
prove the existence of an immense population, accni’atcly peopling 
a given geological zone, but of which we never found a single trace 
of another kind, nor even these objects in other parts ? Major 
Angelucci showed me a most extensive collection of hints which 

* K. W. Mathews, “ Pictorial Art in Australia,” vol. xxxiii, 308. 
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he had found ou Monta Gargauo (Foggia). He drew and described 
them as prehistoric implements, ascribing uses to each typo of 
form. He said that they could be picked np there everywhere 
with a careful search. I saw nothing in them but naturally frac- 
'tured chert, or a variety of flint so abundant in the compact 
Cretaceous limestone. 1 consider all these Eolithic objects to bo 
oxclusively natural forms. I myself picked up a piece of obsidisn 
in the island of Lipari so like a knife or other cutting implement 
that I was long tempted to forget that I could bare freighted a ship 
with obsidian at that spot. A flint of like shape I found at Lan- 
grune, in Normandy, of mere accidental form. Enthusiasts too 
•often look to mere form. Many ‘ paleeolithic objects ’ were never 
handled by arehean man. 

“ The more interesting and reliable papers on ancient i-accs in 
Westein Asia, Anstralia, and Oceania seem to point plainly to the 
decadence rather than to the progress of man in cei-tain parts of 
4ih9 world. They may yet afford similar matei-ials for research to 
Nineveh and Troy. I have not ever seen stress laid on the impulse 
■which power and wealth, as also commerce, had given to the develop- 
ment of artistic or well-formed objects. What indneements have 
poor, defenceless raoes, without commerce, to spend their time in 
learning the useful arts ? The riches of Gi’eece, Rome, etc., en- 
couraged and paid skilful nitismis. 1 received at the Royal Indus- 
trial Museum, as a gift ol King Humbert, a most remarkable 
collection of toys, made in Calabria by the seuii-barbareus natives. 
It is ethnographically invaluable. You might well take it to be 
pro- Roman, wore you not to recognise an object evidently intended 
to be the niake]'’s conception of a railway locomotive. What 
•different workmanship at commercial Naples P In all times, 1 
presume, there must have been rude objects cuntemporanoous with 
ithe finest works of art and industry. 

“ I am, my dear Sir, 

“ Yours faithfully, 

“ W. Jervis.” 
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CORONATION ODE.^^ 


Is there a man of Britiah birth, 

No matter how or where he fare-i, 
Who does not feel to-day the worth 
Of all he is aud all he shares. 

What though he walk ’ueath alien skie--, 
The old traditions ’round him cling, 
Tlie {latriut siiirit in him cries 
Aloud, Oo<l save oor Gracioiw King ! 


The monarch, with majestic rite.s. 

Assumes his vast inheritance, 

Tlie vows and pledges he recites, 

Which consecrate him to advance 
Tlie glory of this ancient throne, — 

A splendid hut a solemn tiling. 

He needs a strength lieyond his own, 

Wherefore we pray, (iod bless the King I 

The reverent service, piitise and song 
Of those in supplication howed, 

The countless multitudes who throng 
The streets, the plaudits of the croud. 

The beacon fires on every peak 

Which through the night their radiance fling : 
All these one aspization speak. 

May <10(1 preserve and guaid the King ! 

In far-off lands and distant coasts 
Unnumbered hearts rejoice to-day. 
Thanksgivings rise from wondrous hosts 
Who gladly live beneath his sway. 

Wishes and hopes, like homing birds. 

Fly through the world on eager wing ; 

And loj'alty, in deeds aud woivls. 

Delights to say, God keep the King ! 


May he live long. And may the crown 
Derive new lusti-e from his reign. 

T^et honour, righteousness, renown, 

His glorious legacy remain. 

Chir hearts are his. It is our pride 
And joyful pn^-ilege to sing 
In weal or woe, whate’er betide, 

We love, and may God bless, the King ! 

GjsKTRrnx Darlow. 


Los Aiiffefet, California. 


* This fine ode from across tlie Atlantic was comixised by its gifted 
author for Clorouatiou Da>, June 26th, and reached the Editor’s hatids on 
the eve of the actual Coronation, August 9th. To its merit and oppor- 
tuneuess it owes its place in this Volume for 1902. 
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OBJECTS, CONSTITUTION, AND BYE-LAWS 


OT 

OS 

Sonitgr of 6reat ^rhaitt. 

Adopted at the Fint Annnal eeneral Meeting of the Memten and Asaooiates, 
Hay 27th, 1867, inth BoTiaiona of 1874^75. 

t«t 


§ I. Objects, 

1. The Victoria Ikstitote, or PHitosoPHicAi, Socretr or Great 
Bbitair, is established for the purpose of promoting the fol- 
lowing objects, viz.: — 

First. To investigate fully and impartially the most important 
questions of Philosophy and Science, but more especially those 
that bear upon the great tmths revealed in Holy Scripture ; 
with the view of reconciling any apparent discrepancies 
between Christianity and Science. 

Second. To associate together men of Science and authors who 
have already been engaged in such investigations, and all 
others who may be interested in them, in order to strengthen 
their efforts by association; and, by bringing together the 
results of snch labours, after full discussion, in the printed 
transactions of an Institution : to give greater force and 
influence to proofs and arguments which might be little 
known, or eveu disregai-ded, if put forward merely by 
individuals. 
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Third. To consider the motual bearings of the various scientific 
conclusions arrived at in the several distinct branches into 
which Science is now divided, in order to get rid of contra- 
dictions and conflicting hypotheses, and thns promote the real 
advancement of true science ; and to examine and discuss all 
supposed scientific results with reference to final causes, and 
the more comprehensive and fiindamental principles of Philo- 
sophy proper, based upon faith in the existence of one Eternal 
God, who, in His wisdom, created all things very good. 

Fourth. To publish Papers read before the Society in furtherance 
of the above objects, along with full reports of tbe discaesioDS 
thereon, in the form of a Journal, or as the Transactions of 
the Institute, 

Fifth. When subjects have been fully discussed, to make the results 
known by means of Lectures of a more popular kind, and to 
publish such Lectures. 

Sixth. To publish English translations of important foreign works 
of real scientific and phil(»ophical valne, especially those 
bearing upon the relation between the Scriptures and Science; 
and to co-operate with other philosophical societies at liome 
and abroad, which ate now or may hereafter be formed, in the 
interest of Scriptnral trnth and of real science, and generally 
in furtherance of the objects of tliia Society. 

Seventh. To found a Library and Reading Rooms for the use of 
the Members and Associates of the Institute, combining the 
principal advantages of a Literary Club. 

§ II. Constitution. 

1. The Society shall consist of Members and Associates, who in 
future shall be elected as hereinafter set forth. 

2. The government of the Society shall he vested in a Council, to 
which Members only shall be eligible,* consisting of a President, two or 

* Emee^ion: If an Associate has been selected, it has been at an Annual 
General Meeting, and then only after the whole of the Members had been 
consulted, and no disapproval signified. 
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more (not esceeding seven) Vice-Presidents, a Treasurer, one or more 
Honorary Secretaries, and twelve or more (not exceeding twenty-four) 
Ordinniy Members of Council, wlio shall be elected at the Annual 
General Meeting of the Members and Associates of the Institute. But, 
in the interval between two Annual Meetings, vacancies in the Council 
may be filled up by the Council from among the Members of the Society ; 
and the Members chosen as Trustees of the funds of the Institute shall 
1)0 ex officio Members of Council. 

3. Any person desirous of becoming a Member or Associate shall 
make application for admission by subscribing the Form A of the 
Appendix, which must be signed by two Members of the Institute, or 
by a Member of Council, reconimeiiding the candidate for admission as a 
Member ; or by any one Member of the Institute, for admission as an 
Associate. 

4. Upon such .application being transmitted to one of the Secretaries, 
the candidate for admisMon may be elected by the Council, and enrolled 
as a Member or Associate of the Victoria Institute, in such manner 
as the Council may deem proi)er ; having recourse to a ballot, if thought 
necessary, as regards the election of Members ; in which case no person 
shall be considered as elected unless he have three-fourths of the votes in 
his favour'. 

6. Application for admission to join the Institute being thus made 
by subscribing Form A, as before prescribed, such application sliall 
be considered as ipto facto pledging all who are thereupon admitted 
as Members or Associates to observe the Buies and Bye-Laws of the 
Society, and as indicative of their desire and intention to further its 
objects and interests ; and it is also to be understood that only such as 
are professedly Christians ai-e entitled to become Membert. 

6. Each Member shall pay an Entrance Fee of One Guinea and an 
Annual Contribution of Two Guineas. A Donation of Twenty Guineas 
shall constitute the douor a Life Member. 

7. Eacli Associate shall iny an Annual Contribution of One Guinea. 
A donation of Ten Guineas shall constitute the donor a Life Associate. 

8. The Annual Contributions shall be considered as due in advance 
on the 1st day of Januaiy in each year, and shall be paid within three 
months after that date ; or, in the case of new admissions within three 
mouths after election. 



9. ADy Member or Aaeociate who contributes a donation in one sum 
of not less than Sixty Guineas to the funds of the Institute shall be 
enrolled as a Vico-Fatron thereof, and will thus also become a Life 
Member or Life Associate, aa the case may be. 

10. Should any member of the Boyal Family hereafter become the 
Patron, or a Vice-Patrou, or Member of the Institute, the connexion 
shall be regarded as purely Honorary ; and none of the Boles and Bye- 
Laws relating to donations, annual ooutributions or obligations to serve 
in any office of the Society, shall be considered as applicable to such 
personages of Boyal Blood. 

11. Any Member or Associate may withdraw from the Society at any 
time, by signifying a desire to do so by letter, arldressed to one of the 
Secretaries ; but such shall be liable for the contribution of the current 
year, and siiall continue liable for the annual contribution, until all sums 
due to the Society from such Member or Associate shall have been paid, 
and all books or other property borrowed from tlie Society shall have 
been returned or replaced. 

12. Should there appear cause, in the opinion of the Council, for the 
exclusion from the Society of any Member or Associate, a private 
intimation may be made by direction of the Council, in order to give 
such Member or Associate an opportunity of withdrawing from the 
Society ; but, if deemed necessary by the Council, a Special General 
Meeting of Members aha tie called for the purpose of conudering 
the propriety of expelling any such person : whereat, if eleven or more 
Members shall ballot, and a majority of those balloting shall vote that 
such person be expelled, he shall he expelled accordingly. One month’s 
notice, at least, shall be given to the Members of any such Special General 
Meeting. 

13. Non-resident Members and Associates, or others desirous of 
promoting the objects and interests of the Institute, may be elected by 
the Council to act as corresponding Members abroad, or as Honorary 
Local Secretaries, if within the United Kingdom, under such arrange- 
ments as the Council may deem advisable. 

14. Ibe whole property and effects of the Society shall be vested in 
two or more Trustees, who shall be chosen at a General Meeting of the 
Society. Tlie Trustees are empowered to invest such sums as the Council 
may, from time to time, place in their hands, in, or upon any of the Stocks, 
Funds, or Securities, for the time being, authorized by statute for the 
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investment of trust funds by trustees, and shall have the usual powei-s of 
trustees in regard thereto. [The President, Hon. Treasurer, and Hon. 
Secretary may officially give effect to such rcsolutioiis as a General 
Meeting may pass in regard thereto.] 

14a. All moneys received on accoimt of the Institute shall be duly 
paid to its credit at the linkers, and all cheques shall be drawn, under 
authority of tlie Council, and shall be signed by the Honorary Treasun^r 
and Honorary Secretary. 

15. The accounts shall be audited annually, by a Committee, con- 
sisting of two Members, — one of whom may be on the Council, — to 
be elected at an Ordinary Meeting of the Society preceding the 
Anniversary Meeting. Tliis Committee shall make a written Beport 
to the Council at the first Meeting after such audit, and also to the 
Institute, upon the day of the Annual General Meeting, — stating the 
balance in the Treasurer's hands and the general state of the fnnils of the 
Institute. 

16. Both Members and Associates sluill have the right to be present 
to state their opinion, and to vote by sliow of bands at all General and 
Ordinary Meetings of the Society ; but Members only shall be entitled to 
vote by ballot, when a ballot is taken in order to determine any question 
at a General Meeting. 


HI. Bye-Xaic* (Privileges). 

1. A Member or Associate, when elected, shall be so iiifoimed by 
the Secretaiy in a printed copy of the letters, Fonii B, in the Appendix. 

3. Members and Associates sIuiU not be entitled to any privileges, or 
liave the right to be present, or to vote at any of the Meetings of the 
ilociety, till tliey liave paid the contributions due by them. 

3. Annual subacriptioua shall be considered as in arrear, 
if not paid on or before 31st March in each year, or within 
three months after election, as the case may be. 

4. Should any annual subscription remain in ai-rear to the 30th June, 
or for six mouths after election, the Treasurer shall cause to be forwarded 
to the Member or Associate from whom the subscription is due, a letter, 
Fomr D, in the Apitendix, unless such Member or Associate reside out of 
the United Kingdom ; in which case the Form D shall not be sent unless 
the subscription continues unpaid till the 30th September. 
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5. If any aireai's be not paid vrithiu twelve months, Uie Council shall 
use their discretion in erasing the name of the defaulter from the list of 
Members or Associates. 

6. Members shall be entitled to introduce two Visitors at the 
Ordinary Meetings of the Society; and to have sent to them a copy 
of all the Pajiers read befoi'e the Society, which may be printed in its 
Transactions or otherwise, and of all other oAicial documents which 
the Council may cause to be irrinted for the Society ; tliey will also be 
entitled to a copy of all such translations of foreign works or other books 
as are published wider the auspices of the Society in furtherance of 
Object 6 (g I.). 

7. Associates may iiitmluce two Visitor's at the Ordinary Meetings, and 
sliall be entitled to all the minor publications of the Society, ami to a 
copy of its Ti'ausactioiis during the period of their being Associates, but 
not to the translations of foreign works or other books above referred to.* 
It shall, however, be comjietent to the Council of the Society, when its 
funds will admit of it, to issue the other publications of the Societi to 
Associates, being ministers of religion, either gratuitously or at as small 
a charge as the Council may deem proper. 

b. liVlien it shall be found necessai-y to send the letter, ¥ 01111 1), to any 
Member or Associate who may be in arrear, the jiriutcd papers and other 
publicatious of tlie Society shall cease to be sent to such Meiuhei or 
Associate till the arrears d/te paid; aud, until then, he sliall not lie 
allowed to attend any Meeting of the Society, nor have access to any 
public rooms which may be in its occiiiNttioii. 

9. The Libiaryt shall be under the iiiaimgcnieiit and direction of the 
Council, who afe empowered to designate sucli works as sliall not be 
allowed to circulate. 

10. Each Member:^ shall be allowed to borrow books from the 
Library, and to have nut more than three volumes in his jiossession at 
the same time ; pamphlets and x^criodical publications not to be kept 
above fourteen days, nor any other book above three weeks. 

11. Members who may borrow books from the Library shall be 
answerable for the full value of any work that is lost or injured. 

* These, as well as the Transactions issued in ike years previous to 
their joining, may be imrcliased at half price. 

+ For the use of Members and Associates . — Sae "ith Olffeci. 

} Members only are allowed to take books away. 
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12. Periodical pnblicatioiit) ahall remain on tlie table for a month, 
other booka for a fortnight, after they are received. 

13. When a book or pamphlet ia wanted, and has been the stipulated 
time in the poHaeasion of any Member, the Secretary shall request its 
return, and a fine of thieeijeiice a day sliall be incurred for e\ery day it 
may be detained, which fi[ne_ shall commence on the third day after the 
transmission of the notice in the case of town Members, and after the 
si&th day in the case of country Members ; and until the return of such 
works, and the discharge of all fines iuciirre<l, no further issue of Iwoks 
shall be ]iemiitted to the Member npplie4l to. 

14. The books shall be ordered iu for ins))ectiuu at such times as the 
Council ahall appoint, and a fine of ludf-a-crowu shall be incurred for 
neglecting to semi in books by the time required in the notice. 

15. A hook shall lie on the Library table in whicli Members may 
insert, for the consideration of the Council, the titles of such works as 
they desii'e to be purchased for the Institute. 


§ IV. Bj/e-Latei (Ceueiul, Ordinary, and Intermediate Meeting). 

1. A General Meeting of Menibei's and Associates sliall be held 

unnually on May 24th (being Her late Majesty’s birthday, and the Society’.^ 
anniversary), or on the Monday following, or on such other day as the 
Council may determine as most convenient, to receive the Keport of tin* 
Council on the state of the Society, :uid to deliberate thereon ; and to 
discuss and detenniue such matters ns may be brought forward relative 
to the affairs of the Society ; also, to elect the Council .uidHlfticers for the 
ensuing year. ^ 

2. The Umucil shall call a Special General Meeting of the Members 
and Associates, when it seems to them necessary, or when required to do 
so by requisition, signed by not less than ten Members and Associates, 
specifying the question intended to be submitteil to such Meeting. Two 
weeks’ notice must be given of any such Si>ecial General Meeting ; and 
only the subjects of whicli notice has been given sliall lie discussed 
thereat. 

3. The Oi'dinary Meetings of the Society shall usually be held on the 
first and the Intermediate Meetings on the thiixl Monday evenings iu 
each month, from November to June inclusive, or on such other evenings 





118 tbe Council may determine to be convenient ; and a printed card of 
the Meetings for each Session shall be forwarded to each Member and 
Associate. 

4. At tbe Ordinary and Intermediate Meetings the order of proceeding 
shall be as follows : The President, or one of the Vice-Presidents, or a 
Member of the Council, shall take the chair at 4.30 o’clock precisely, the 
minutes of the last Ordinary or Intermediate Meeting shall be read aloud 
by one of the Secretaries, and, if found correct, shall be signed by the 
Chairman ; the uames of new Members and Assosiates shall be read ; the 
presents made to the Society since their last Meeiiiig shall be announced ; 
and any other communications whidi the Council think desirable shall be 
made to the Meeting. After which, the Paper or Pajiers intended fur 
the evening’s discussion shall be announced and read, and the persons 
present shall be invited by tbe Chahmau to make any observations 
thereon which they may wish to offer. 

The claims of Members .and Associates to take ]>art in a discussion 
are prior to those of Visiton. The latter when desiring to sjieak 
upon any Paper, must first send their cards to the Chairman and 
ask permission (unless they have been specially invited by the 
Council “to attend, and join in considering the subject before 
tlic Meeting,” or are called upon by the Chairman). 1875. 

5. The Papers read before the Society, and the discussions tlmreou, 
fully repotted, shall be ] dited by order of the Council ; or, if not, the 
Council shall, if they see lit, state the grounds upon which this lliiJe has 
been departed from, in tbe printed Journal or Transactions of the Society. 

6. The Council may at their discretiou authorize Papers of a general 
kind to be read at any of the Crdiiiary or Intermediate Meetings, either 
as introductory lectures upon subjects pru]ier to be afterwards discussed, 
or as the results of discnssious which have taken place, in furtherance of 
the 5tb Object of tiie Society (§ L). 

7. With respect to Intermediate Meetings, the Paijers read at which 
arc not necessarily printed nor the discuHsiuns reported,* the Council at 
its discretiou, may request any lectiuvr or author of a Paper to be read 
thereat, jweviously to submit an outline of the proposed method of 
treating his subject. 


* So arranged when the “ luteimediate Meetings ” were commenced, 
16th January, 1871. 
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8. At the Ordinary or Intermed ate hCeetings no question relating to 
the Buies or General Management of the affairs of the Society shall be 
introduced, discussed or determined. 

§ V. Bffe-Latrg (Council Meetings). 

1. The Council shall meet at least oiiue every montli from November 
to June inclusive, or at any other time and on such days as they may 
deem expedient. The President, or any three Members of the Council, 
may at any time call a Special Meeting, to which the whole Council sliall 
be summoned. 

8. At Cotiiicil Meetings three shall be a quorum ; the decision of the 
majority shall be considered as the decision of the Meeting, and the 
‘Chairman shall have a casting vote. 

3. Minutes of the Proceedings shall be taken by one of the Secretaries, 
or, in case of his absence, by some other Member present, whom the 
Chairman may appoint ; which Minutes shall afterwards be entered in a 
minute-book kept for that purpose, and read at the next Meeting of the 
Council, when, if found correct, they shall be signed by the Chairman. 

S VI. Bife-Lairt (Papers). 

1, Papers presented to be read before the Society shall, when read, be 
oonsideied as the property of the Society, unless there shall ha\e been 
any previous engagement with its author to tlie contrary; and the 
Council may cause the same to be publislied in ,tiiy way and at any time 
they may think projrer after having been reail. If a Faper be not read, 
it sball be returned to the auUior; and, if a Paper be not published 
within a reasonable time after having been read, the author shall be 
■entitled himself to publish it, and he may Ixrn'ow it for that purpose. 

2. When a Paper is sent to the Society for the purpose of being read, it 
shall be laid before the Council, who shall refer it to two of tliat body, or 
■of tire other Members or Associates of tire Society whom they may select, 
for tlreir opinions as to the cluuucter of tire Pajier and its fitness or 
■otherwise for being read before the Society, 'uhich they shall state as 
briefly as may be, in writing, along with the grounds of their respective 
opinioua Should one of sudr opinions be adverse to the Paper and 
■against its being read before the Society, tlien it shall be referred to some 
other referee, who is unaware of the opinion already pronounced upon tire 
Paper, in order that he may state his opinion upon it in like manner. 
Should this opinion be adverse to the Paper, the Council shall then 



consult and decide whether the Paper shall be rejected or read ; and, if 
rejected, the Paper shall be returned to the author with an intimation of 
the purport of the adverse opinions which have been given with respect to 
it ; but the names of the referees are not to be communicated to him, 
unless with their consent or by order of the Council. All sock references 
and communications are to be regarded as confidential, except in so far as 
the Council may please to direct otherwise. 

3. The Council may authorise Fairers to be read without such previous 
reference for an opinion thereon ; and when a Paper lias been referred, 
and the opinion is in favour of its being rend in whole or in part, the 
Council shall then cause it to he placed in the List of Papers to be so 
read accordingly, and the author shall receive due notice of the evening 
fixed for its reading. 

4. The authors of Fapeis read before the Society shall, if they desire 
it, be presented with twenty-five se|)arate copies of their Pajier, with the 
discussion thereon, or with such other numlier as may be determiiied upou 
by the Council. 


§ VII. Bye-Lavt (Ueneial). 

1. Tlie government of the Society, and the management of its 
concerns are entrusted to the Council, subject to no other restrictions 
than are herein imposed, and to no other interference than may arise 
from the acts of Membei> lA General Meeting assembled. 

2. With respect to the duties of the President, Vice-Presidents, 
and other Officers and Members of Council, and any other matters not 
herein specially provided for, the Council may make such regulations aud 
aiTangements as they deem proper, and as shall appear to them most 
conducive to the good government and uiauagemeut of the Society, and 
the promotion of its objects. And the Council may hire apartments, and 
appoint persons not being Members of the Council, nor Members or 
Associatee of the Institute, to be salaried officers, clerks, or servants, for 
carrying on the necessary business of the Society ; and may allow them 
respectively such salaries, gratuities, and privileges, as to them, the 
Cnuncil, may seem proper ; aud they may suspend any such officer, clerk 
or servant from his office and duties, whenever there shall seem to them 
occaaion; provided alwaya, that every such appointment or suapensiou 
shall be reported by the Council to the next ensuing General Meeting of 
the Members to be then confirmed or otherwise as such Meeting may 
think fit, 
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When filled this form is lo he sent to the 

Honorary Secretary of tlie Victouta 

8, Adelplii Terrace, Strand, London, W.C. 
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FORM B. 


Sib, 19 . 

I have the pleafinre to iaform yon, with reference to 
your application dated the , that yon have 

duly been elected a of the Victoria Institute, or 

Philosophical Society op Great Britain. 

I have the honour to be. Sir, 

Yom* faithful Servant, 


To. 


Hvn. Ste. 


FORM C. 


(BanJceri) Messrs. * __ 

• Please pay Messrs. Ransom, Bouveiuk, & Co. my Annual 
Contribution of Two Guineas to the VICTORIA INSTITUTE, 
dne on the Ist of January, 19 , and the same amount on that 

day in every succeeding year, until further notice. 

I am. 

Your obedient Servant, 


19 


If this Form be usecl, please add jour Signature, Bsoker’s Name, and the 
Sate, and return it to the Offlco^^AdeljmiFerrace. Beoeipt-stamp required. 

* The above is the form for Memben. Tlie form for Associates is the same 
except that the Subscription stands as “ One Guinba." 
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FORM D. 


Siii, 1<» . 

I am directed by the Council of the Victohia I\,sTiTtJTK 
to remind you that the Annual Contribution due by you to the 
Society for the year is now six months in an-ears, 

and I have to call attention to the Bye-Laws of the Institute, 
§ III, ^ 4 and 8, and to request you to i-emit to me the amount 
due (viz., £ ) by Post-office order or otherwise, at your earliest 

convenience. 


I have the honour to be, Kir, 

Your faithful Servant, 


To 


Ti’easurn^ 


FORM E. 

FORM OF BEQUEST. 

I give and bequeath to the Trustees or Trustee for the time 
being of The Victohia Institute, or Philosophical Society 
OF Great Britain, to be applied by them or him for the 
purposes of the said Society, the sum of £ , 

if so intended “ free of legacy duty.” And I declare that the 
receipt of the Trustees or Tnistce for the time being of the said 
Society shall be a good disuhai^c to my Executors for the said 
legacy. 
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THE JOURNAL OF THE TRANSACTIONS 

ISSUED DURING PAST YEARS. 

Since the IiiauguTation of the Society, the following Papera have been raad : — 
Tlie (Quarterly Farts of the Joimial are indicated by the numbers }>refixe<l. 
vclumes are sold at One Ouiitea to Son-Memhers; Jlalf-a-O ainea to Memiters and 
Aisodates; those issued during the gears of suberrij/tion are not charged for.) 


FIRST SERIES, VOLS. 1 TO 5. 


VOL. L 

1. A Sketch of the KsistiiiK liolfttiolie between Scripture and Science, by the late GEoaOB 

■WabisotoS. Esq., F.O.S. 

2. On the Difference in So^ lietween Scripture and Science. By the late C. Mouxtvobd 

Bvrsbtt, Kaq., M.I)., Vice-President V.l. 

On romparative Philology. By the Kev. Dotnxsox Thoiistos, D.D., Vlce-Presldeut V.l. 
On the Various Theurics of Han's Past and Present Condition. By the late Jambs 
' Ubodib, Ksq., Hon. Sec, V.l. 

3. On the Lauguafte of Uestictilation and Oritrin of Bitceeh. By Professor .1. ]{. YovNO. 

On Miracles; tlicir Compatibility with PliiluHophienl Prun'iplvs. By the Bur. tV. W. 
ExtaiSH, U.A. 

Thonghts on Miracles. By the late £. B. Pexxv, Esq. 

On the General Character of Geo ricel Fumiations. By the late E. IIorKixs, Ewp, C.E. 

4. On the Past and Present Belatiom m Geological Scieuec to the Sacivd Scrijitures. By the 

Bev. Professor Joux Kibk. 

On the lessons taught us by Geology iu relation to God. Her. .1. BitoniB, M. A. 

On the Mutual Helpfulness of Theology and Katund Scicni'c. By Dr. Ulaustuxb, F.B.B. 
On Falling .Stars and Meteorites. Bj the late Kcv.tV. Hitciieu. II.A., Vii e-lYcsidcnt V.l. 
(Tdt above Papers, mth the piscusmms Ifiemm, anil mik “ HriewUii HcieHtiarum: being 
eoTue Ai'soani of the Origin and Objeris of the Victoria Jnstitute,''' ziifh the Jteports of 
the Prorisiunul Proceedings, and the /naugurat Address bg the lute Per. Waiter Jditehell, * 
-1/..1., Viee-J'reeideHt,form VoL J. of the ojioirnal.") 


VOL. II. 


3 . 


«. I 

I 

I 

7.1 

I 

8 . 

L 


On the Terrestrial Changes and Probable Ages of the ('ontiuents, founded upon Astro- 
nomical Data and Geohigiaal Facts. By the late EvAX IfofKiXH, Esq., C.E., F.G.S. 

On tbe Credibility of Darwinism. By the late Gbobce Wauixotox, Esq., F.L'.S. 

On the Credibility of Darwinism. By the late Jambs KanviE, Esip, Hou. ti<.c. V.l. 

On Ulilitarianism. By tlie late Jambs Itiuuiiii, Emj., Hou. Kec. V.l. 

On tlie Logic of Scepticism, By tlie Kov. Uonixsox Tuountov, D.D., V.P. 

Annual Address (On tho Institute’s Work). By tbe lato Jamks Ubudie, Esij., Hou. Sec. V.l. 

On the Belations of Motaphysical and Physical Sciiuco to the Christian Doctrine of 
Prayer. By the Bev. Professor JoKX Kibk. 

On Qeolofrical Chronology, and the Cogency of tho Arguments by which some ScientiHo 
Doctrines are eupported, (In reply to J'rofessor liuxloy's Address delivered at Sion 
College on 21st Nov., ISfir.) By the lato J. ItinuCE, Esq., flou. Hoc. V.l. (18(i7-(i85. 

On the Geometrical Isomorphism of Crystals, and the Derivation of all other Forms from 
those of the Cubical System. (G Plates.) By the lute Iluv. W. Mitcheli., M. A., V.P. 



XV 


VOL. ni. 

9. On the Antiquity of niviliaation. By tlio late Bisliop Titcomb, D.D. 

On life, with some ObeervationH on its Origin. By .1. H. Wheatlei, E«q., Ph.D. 

On tlio Unphilosoiiliiral Charai'tor of anm* UlijectionN to tlie Divine Inspiration of Bcrip- 
turo. By tUo lato Bev. Walter MiintELi., M.A. 

On (iomparative Psychology. By K. .). MoaaiiEAu, Ero., Hon. For. Sen. V.I. 

10. On Tlieology as a Kcienre. By tlio Into Itcv. A. Be ia M.iue, M.A. 

On the Inimediats Derivation of Scisnno from the firunt First Cause. By B. Damin» Esq. 
On somo of the Philosophiesl Vi-fncipiaH cmitaineil in Mr. Buckie's “ H'istory of Civilisa- 
tiim," in reference Ui ffio Laws of the Moral and BLligioiis Developments of Mon. By 
the liev. Prelioiiilavy 0. A. Itow, M.A. 

On tlio Nature of llumnii Latiguaw, the Keeoasiticb of Si-ientifio Phraseology, and tlio 
Aiqilieatiou of tlio 1‘rinciples of both to the Interiirctatiou of Holy Scripture. Bv the 
Bov. J. IlATLEI, D.D. ' 

11. On the Common Origin of the American RaecH with thoho of tlic Old World. By the late 

BiNliop Titcouh, D.D. 

On the Biiiiplifleatiun of first Priiieiplesin Phraicai .Seience. J!y tlie lato C. BiiooxE, P.R.8. 
On tlie Biblical Cosiiiogoiiy scientifically eonsidenid. By lato (i. Wakixoios, Ebq., F.C.B. 
On Ethical l'hiloao|iliy. ]ty the IJev. 1\'. W. E.vgusii, jr.,V. 

12. ( in some Usth <if Sacred Primeval Hiblory. By the late D. McCavsTjASD, Es(|., Q.O., LL.D. 
On tlin ltel.ttion of IteiiMin to riiilobojiliy. Theology, and Itovelation. By the Jlov. Preb. 

O. A. Itow, M.A. 


VOL. IV. 

13. f Anal}'sfs of Jlnmaii liesibiiiAndlity. By the hifc Preh’iidary Ikoxr. D.D. (And part It!.) 

I >n the Doctrine of Creation according to Darwin. Agassja, and Moi>eK By IVof. Kiu. 
H. (in the Noticliinii Deluge. By tlie liev. M. Davison. 

On I.ife — Its Origin. By .1. If. Wheatlkv, Esq.. Pli.D. 

( In Mau'a I’lace in ( 'reatloii. By the late Professor Maciionali), M.D. 

15. On More than One Uiiivei'ba! Diduge recorderl in Scripture. By late Kev. H. Mocu, II.A. 
■ On ('ertain Aiialogicb Is'twecn tlie Mctliuda of Deity in Nntiire and Itevelation. By tlie 
llov. G. IIenslow, M.A., F.L.S. 

Outlie Itoapective Provinces of tlio Olrierver and the lit asoner in Scientitlo luvebtigntion. 

By the Kev. KnWAUii (rAiiiiKTT, M.A. 

On tlie ("rodnlity of SoepticiKin. By the Her. K. Tkokxtos. D. P.. V-P. 

Id, On Current Pliysical Astroiioniy. Hy tlie late J. ItEPiils. Esq., Hon. Sec, V.I. 

LAnalysia of Hiiiiiau HeaiiiiUbihili’iy. By Ihelate Preh. Irons, D. D. (Bcepartl3.1 Coaelvded. 


VOL. V. 

17. On till* Orijfin of tlio Xff^ro, By tlie lnt<' Ui'-lmp TrrcoMii. I).P. 

Un tlw Todtimimy of I'hilowipliy to CUrbtiaiiity as. a Mural nml SpiriUnl RovolKtioDe Bj 
tlio llov. Prti). A. Bow, Si. A. 

On the Xunierical Hybtem of the t>hl ToHtameut. By the Bev. Pr. Tiiuk^tox, V.P. 

IH, Oil Spontaneous iteuenitiuii ; or, the l’n»bleiii »»f Life. Jiy the Bev. I'rof, Kiuk. 

A Demoustnition of the Lxieteiu t* of (uhI. By the Kev. M’t 'Axx, T).l). 

\Vhy M&u mn'.t Believe in (tihI. J>y the Infe JAMBb BkdIiik, lioti. Sec. V.I. 

19. Ou Geolt^ieal Troofs of I divine Action. By S. K. I'.^TTibux, Eki., F.G.S. 

On True Aiit}iro|Hilop:y. By W. Hitcumax, M.D. 

Ou Coiupnrntivo I'syrholopy. fSeound I'mier.) l\v ii. J. Morshbad, Ksq., Hon. For. SeCa V.L 
Oil tljo Hiifh JiuiJjlH'Tb III tile Veiituteueh. By 1*. 31. CiossE, Ksij., I'.B.S., V .D. 

Israel iu I^ypt. By the late ]U*v. II. HovUi M.A. 


z 
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NEW SERIES. 


BeiNO the VoLVMBS COSTAININO TllB MORB MODBRB I*APBR8. 


VOL. VI. IS THE Fiest or this Sebies. 


81 . 


88 . 


8t. 


84 . 


'Oa Civilisatioi)} Mnrnl and MaMal. (Also in to Sir John Lubbock on 

Man.’*) By thti lutt* J. liEiiniK, Hon. Sin*. V.l. 

On Dr. NewmanV Kbaay in Aid of a Orammiir of Attnent.** l^y tbt‘ Bev. Preb. llo\v,M.A. 
On the Evidonco of the K^vptiAu Mouumeuts to the Hojoiini of Israel in £g3'pt. liy tbe 
Bev. B. \V. Savilb, M.A. 

On tbe Moabite Stone. By ('ajiiain F. Pbtrib, Hon. Bor. 

On Phyllotaxib; or. tbe Arrangtimoui of lA‘avi'>s in Accordance with Mathematical Laws. 
By the ^v. G. HbssijOW, M.A.^ F.I1.S. 

On Prehistoric Monothrism, cousidered in relation to Man as an Ahuriginal Savage. By 
the Ute Bishop Titcomk. D.H. 

On Biblical Piicumatology and rsycholojjr. By the Hov. W. \V, K:tGMSit, M.A. 

On Some ScripturAl At^jieot^ of Man's Trijtartit«‘ TCature. By tbe ){ov. Guaham. 

On Ethnic Teatiinoniea to the Feiitateuch. 113'thc late BiNho)> Tircouit, D.D. 

On the Darwinian Theory. Bj* the late l*rel»endary liiONS, D.D, 

8er))eut Myths of Ancient lU’ the lato W. It. CoorEU, £s(]., F.It.A.S.y M.B.A.S.^ 

Sec. Soc. Biblical Arclnoolugy. ItJ lIlnstrntionH. 


?6. 

se. 

27 . 

se. 


VOL. VII. 

Ou Natural Thoolngy, rnnaidored with ramiert to Modem riiiiosopli}'. Hy the Itev. G« 
H*rr«i.ow, M.A., K.I-.K. 

On I'ataliem. (iontritnited by the Itev. J. liORBiNa, D.D. 
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